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The medical press 
of Canada and Britain 
hails the publication of
Surgery:
Principles and Practice
By Allen, Harkins, Moyer and Rhoads
“ This is the most exciting new textbook of 
surgery to appear since the war . . .  a first- 
class introduction to general surgery . . . 
The printing and format . . . leave nothing 
to be desired.”
—Proceedings of the Royal Society 
of Medicine
“  . . . a magnificent contribution to surgical 
literature . . .  a great achievement . . . ”
—Journal of the Royal College of 
Surgeons of Edinburgh
“  . . . the overall standard is high and the 
content good . . .  a book for the serious 
critical reader, and to such it can be highly 
recommended.”
— The British Medical Students' Journal
“ The quality of production is high . . . and 
photographs magnificent.”
— King’s County Hospital Gazette
“ The whole field of surgery is covered 
adequately . . .  a welcome addition to our 
surgical library . . . ”
—Canadian Journal of Surgery
1,495 Pages 623 Illustrations
1957 $16.00
“  . . . a suitable book for the student taking 
higher degrees, and an admirable reference 
book for the undergraduate student and 
house surgeon . . . strongly recommended.”  
— Charing Cross Hospital Gazette
“ The 30 authors are representative of all 
that is best in modern American surgery . . . 
this volume will be a standard work . . . ”  
—British Medical Journal
“ The British student who uses this book 
effectively will become a menace to 
examiners; and it will reassure teachers 
that progress is in fact being made in one 
branch of medical education.”
•— The Lancet
“ A sound textbook . . . (with) all the 
earmarks of a successful student text.”
— Canadian Medical Association Journal
I  “ The reviewer recommends this text very 
highly; it should prove to be very popular 
with medical students.”
—McGill Medical Journal
| “  a fascinating book . . . one of the 
very best . . . ”
—St. Bartholomew’s Hospital Journal
Order your copy today
J. B. LIPPINCOTT COM PANY, 4865 Western Avenue, Montreal 6, P.Q. 
Please enter my order and send me:
□  SURGERY: Principles and Practice................... $16.00
N AM E.................................................................................
ADDRESS..........................................................................
C IT Y ................................ ZONE.........................PROV.
.......... □  Charge.
...... □  Convenient Monthly
Payments
□  Payment Enclosed CJS-10-58
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MODERN TRENDS IN ORTHO­
PAEDICS, SECOND SERIES.
Edited by Sir Harry Platt, M.D., M.S., 
F.R.C.S., F.A.C.S.
This series reviews a number of fresh 
topics of contemporary interest in the 
light of recent advances, for example, 
the role of antibiotics in the treatment 
of tuberculous diseases of bones and 
joints, and muscle and tendon trans­
plantation in poliomyelitis.
320 pages, 226 illustrations.
Price $12.50.
MODERN TRENDS IN 
ANAESTHESIA
Edited by Frankis T. Evans, M.B., 
B.S., F.F.A.R.C.S., D.A.
This book examines the position of 
anaesthesia today high-lighting new 
advances and modern ideas, and in­
dicating trends for the future.
318 pages, 30 illustrations.
Price $13.50.
B U R N S — P A T H O L O G Y  AND  
THERAPEUTIC APPLICATIONS
Edited bv Simon Sevitt, M.D., M.Sc., 
M.A., F.R.C.P.P., D.P.H.
This book interprets the significance of 
pathological findings and inter-relates 
pathology, clinical picture and treat­
ment, not only in thermal burns, but in 
electrical, chemical and radiation burns.
336 pages, 85 illustrations.
Price, $7.50.
BUTTERWORTH &  CO.
(CANADA) LIMITED
1367 Danforth Avenue, 
Toronto 6, Ont.
( Continued from page 112)
Une technique chirurgicale qui donne 97? 
de consolidation dans la cure de pseudarthrose 
des 2 os de l’avant-bras merite d’etre suivie 
a la lettre; on la trouve bien decrite dans cet 
ouvrage.
La chirurgie du poignet fait le sujet des 
derniers chapitres, avec les osteites trauma- 
tiques du membre superieur, et enfin la reedu­
cation fonctionnelle du membre superieur en 
traumatologie.
Toute la pathologie du scaphoide carpien 
de meme que les sequelles des fractures— 
luxations du poignet sont traitees avec une 
clarte egale a celle que Ton note aux chapitres 
precedents.
Les auteurs ont le grand merite d’avoir 
fourni a la litterature medicale d’expression 
franqaise, sur des sujets qui peuvent paraitre 
hautement specialises, des notions de base 
indispensables a tous ceux qui traitent les 
traumatismes recents ou leurs sequelles. Un 
tel enseignement contribuera a faire diminuer 
les sequelles de traumatismes en nombre et 
en gravite, malgre l’accroissement numerique 
des traumatismes recents.
COMPARATIVE PHYSIOLOGY OF THE NERV­
OUS CONTROL OF MUSCULAR CONTRAC­
TION. Cambridge Monographs in Experimental 
Biology, No. 8. Graham Hoyle, Lecturer in 
Zoology and Comparative Physiology, University 
of Glasgow, Scotland. 147 pp. Illust. Cambridge 
University Press, England; The Macmillan Com­
pany of Canada Limited, Toronto, 1957. $2.50.
Some years ago Sherrington stated: “The im­
portance of muscular contraction to us can 
be stated by saying that all man can do is 
move things and muscular contraction is his 
sole means thereto.” In spite of this, very little 
attention has been given to the mechanisms of 
muscular activity. The publication of Hoyle’s 
volume as the eighth in the series of Cam bridge 
M onographs in Experimental Biology is indeed 
welcome. This volume is a serious study of 
the detailed biophysics of muscular contraction. 
The author, however, is fully cognizant of 
the place these mechanisms occupy in the 
over-all economy of the body, and although he 
discusses the detailed mechanisms he does not 
forget that the ultimate purpose of the muscle 
is to contract and thus produce movement.
Much of human physiology is based on 
deductions from observations made on lower 
forms. In this volume the various observations 
are recorded and arranged according to species. 
The author sets out mechanisms developed and 
variations observed in the phylogenetic series. 
He does not extrapolate to the human, but 
merely presents the evidence o f lower forms.
The text is well and carefully written. The 
bibliography is extensive but not excessive, the 
index small but adequate. This volume will not 
become a standard text for medical students 
but will prove a valuable asset to all who are 
interested in the intimate details of muscular 
contraction and neuromuscular mechanisms.
(Continued on page 118)
on duty in the emergency room
Albumin/ CUTTER
fo r  rapid  shock therapy
Albumin should be available for emergency treatment following 
trauma, hemorrhage or burns because it immediately restores and 
maintains an effective blood volume. An intravenous infusion of 
50 cc. of 25% albumin may be expected to pull 175 cc. of fluid into 
the circulatory system within 15 minutes. It would require 250 cc. of 
plasma or 500 cc. of whole blood to duplicate this therapeutic effect. 
In addition, Albumin/Cutter is salt-poor, heat-treated against the 
hepatitus virus, and ready for immediate use. Also indicated in: 
acute barbiturate poisoning, cirrhosis, cerebral edema, nephrotic 
syndrome, hypoproteinemia. Available in: 50 cc. emergency kits, 
complete with administration equipment; 20 cc. vials.
C U T T E R  L A B O R A T O R I E S  I N T E R N A T I O N A L
106 11th Avenue, S. E., Calgary, Alberta
EARL H. MAYNARD, 207 Main Street So., Weston, Ontario
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BRITISH SURGICAL PRACTICE: SURGICAL 
PROGRESS 1957. General editors. Sir Ernest 
Rock Carling, Consulting Surgeon, Westminster 
Hospital, and Sir James Patterson Ross, Director 
of Surgical Clinical Unit, St. Bartholomew’s 
Hospital, London. 442 pp. Illust. Butterworth 
& Co. (Canada) Ltd., Toronto, 1958. $8.00.
The 1957 progress volume is the seventh 
supplement to the eight volumes of “British 
Surgical Practice”. The purpose of this is to 
bring recent articles, surveys and abstracts of 
other publications to the attention of the sur­
geon who wants to keep up to date. There are 
numerous cross references to the previous, as 
well as references to the original volumes of 
the main work. It is therefore possible by 
using the “Noter-up 1957” at the back of this 
volume, to find all the previous references to 
reviews and original articles that have appeared 
since the main work was available. Where 
nothing further of significance in the literature 
has appeared beyond what was originally pub­
lished, this is clearly stated in this section.
There is a summary of important papers 
with their references at the end of each section; 
where the subject matter has been so enlarged 
by recent works as to make a section of the 
main work obsolete, it has been rewritten and 
included in “Surgical Progress 1957”.
This little volume may therefore have a 
great appeal for the student preparing for 
examinations and alert to the most recent 
thoughts in surgical practice, as well as the 
surgeon anxious to keep abreast of the times 
with a minimum of time expenditure.
DUODENUM ET PANCREAS. Actualites Hepato- 
Gastro-Enterologiques de 1’Hotel-Dieu, 1956 
(Duodenum and Pancreas. Hepato-Gastroentero- 
logical Conference of the Hotel-Dieu, 1956). 
Edited by Guy Albot, Hotel-Dieu, Paris, and 
F. Poilleux, Corentin-Celton Hospital. 296 pp. 
Illust. Masson et Cie, Paris, 1957. 3.500 Fr. fr.
Tout n’a pas ete dit sur le fonctionnement 
normal du duodenum et du pancreas, mais en­
core moins sur le fonctionnement de ces organes 
apres gastrectomie ou pancreatectomie. Guy 
Albot et Felix Poilleux nous presentent une 
etude poussee et tres bien faite de differents 
problemes qui interessent ceux qui font de la 
gastro-enterologie. C’est un volume que tout 
chirurgien interesse dans cette matiere devrait 
lire.
On y lit d’abord une etude clinique et 
radiologique des tumeurs benignes du duo­
denum, et du mega-duodenum congenital, 
acquis et fonctionnel. La demonstration des 
zones sphincteriennes de l’anneau duodenal 
par la double sonde duodenale et la cholecys- 
tographie, donnent des idees nouvelles sur les 
dyskinesies par spasme oddien.
Viennent ensuite un bel expose des diffe­
rents syndromes post-gastrectomie et une etude 
comparee de l’anastomose gastro-jejunale et 
gastro-duodenale. Les auteurs terminent par 
Tetude des differents syndromes pancreatiques 
et leurs traitements.
Books Recei ved
Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues.
Operative Surgery: Volume 7. Breast and Genito­
urinary System. Edited by Charles Rob and Rod­
ney Smith. 273 p. Illust. Butterworth & Co. 
(Canada) Ltd., Toronto, 1958. $21.50.
Chirurgie d’Exerese dans la Tuberculose Pul- 
monaire: Technique, Indications, Resultats (Re­
section Surgery in Pulmonary Tuberculosis: Tech­
nique, Indications, Results.) D. Honore, Liege. 
216 pp. Illust. Masson & Cie, Paris, 1958. 3,300 
fr.
Milestones in Modern Surgery. Edited by A. 
Hurwitz and C. A. Degenshein, New York. 520 
pp. Illust. Paul B. Hoeber, Inc., Medical Book 
Department of Harper & Brothers, New York, 
1958. $15.00.
Chirurgie Infantile d’Urgence (Emergency Sur­
gery in Childhood). M. Fevre, Paris. 718 pp. Illust. 
2nd ed. Masson & Cie, Paris, 1958. 8,000 fr.
Les Dechirures Obstetricales Compliquees du 
Perinee, Traitement Chirurgical (The Surgical 
Treatment of Complicated Obstetrical Perineal 
Ruptures). R. Musset et al. 120 pp. Illust. Masson 
& Cie, Paris, 1958. 1,400 fr.
Human Blood in New York City: A Study of its 
Procurement, Distribution and Utilization. Con­
ducted by the Committee on Public Health. The 
New York Academy of Medicine, New York, 1958.
Clinical Obstetrics and Gynecology: Vol. 1, No. 
2. Fibromyomas of the Uterus. Edited by R. A. 
Kimbrough. Toxemias of Pregnancy. Edited by
L. M. Heilman. 249 pp. Illust. Paul B. Hoeber, 
Inc., Medical Book Department of Harper & 
Brothers, New York, 1958. $18.00 per vol.
An Introduction to Experimental Surgical 
Studies. W. J. Dempster. 463 pp. Illust. Charles 
C Thomas, Springfield, 111.; The Ryerson Press, 
Toronto, 1957. $12.00.
Extracorporeal Circulation. Compiled and edited 
by J. Garrot Allen. 518 pp. Illust. Charles C 
Thomas, Springfield, 111.; The Ryerson Press, To­
ronto, 1958. $8.25.
Anomalies of Intestinal Rotation and Fixation.
R. L. Estrada. 161 pp. Illust. Charles C Thomas, 
Springfield, 111.; The Ryerson Press, Toronto, 1958. 
$7.25.
Lehrbuch der Chirurgie (Textbook of Surgery).
M. Allgoewer. Edited by H. Hellner and others. 
2nd ecL 1112 pp. Illust. Georg Thieme Verlag, 
Stuttgart, W. Germany; Intercontinental Medical 
Book Corporation, New York, 1958. $20.00.
Allgemeine und Spezielle Chirurgische Opera- 
tionslehre: Erste Band, Teil I (General and Special 
Surgical Procedures: Volume I, Part I). Gerd 
Hegemann. Edited by N. Guleke and R. Zenker. 
420 pp. Illust. 2nd ed. Springer Verlag, Berlin, 
Gottingen, Heidelberg, W. Germany, 1958. DM 
496 (Parts I and II).
CHANGE OF ADDRESS
Subscribers should notify the Canadian Journal 
of Surgery of their change of address two months 
before the date on which it becomes effective, 
in order that they may receive the Journal with­
out interruption. The coupon on page 25 is for 
your convenience.
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HISTORY OF CANADIAN SURGERY
GEORGE ARMSTRONG PETERS 
(As I Remember Him)
W. E. GALLIE, M.D., Toronto
T h is  in v ita tio n  to write a note on Professor 
Peters is a very acceptable one, for it not 
only enables the writer to recall the delight­
ful experience of his association with him, 
but it makes it possible to link together two 
periods of the history of our Toronto school 
and hospitals which are separated by over 
50 years.
In attempting to paint a picture of old 
Geordie Peters, as I remember him, I must 
try to forget the intervening half century, 
and transport myself back to the days when 
I was young and overwhelmed by the 
personality of this remarkable man. I was 
one of his last house surgeons, both at the 
Hospital for Sick Children and at the 
General Hospital, and the influence he had 
on me during those two years decided the 
type of career that I would follow. He was 
the best surgeon and surgical teacher that 
I ever knew, quite outclassing those of 
Toronto and New York and Great Britain 
with whom I came in contact. This impres­
sion is just as strong today as it was half 
a century ago.
One of the first things he taught us was 
how to sew up wounds. Graduating as he 
did in 1886, it is surprising that he showed 
no enthusiasm for antiseptics. His contacts 
with Lister must have come when the 
carbolic acid spray had been abandoned 
and the principle of asepsis adopted. At 
any rate, Peters used a technique very 
similar to what we have today. Because of 
Lister’s experiments, he took every precau­
tion to avoid bruising and tearing the 
tissues, to prevent the collection of blood 
and serum in the closed wound, and to 
eliminate the possibility of infection from 
damaged skin. Peters’ subcuticular horse­
hair suture, when carefully inserted, left 
a wound that would have pleased the 
modern plastic surgeon. The healing of 
his wounds was the pride of the hospital 
and has not been improved upon since.
Dr. George Armstrong Peters.
As a clinical teacher he was superb. One 
day he called me over to a child with a 
distended abdomen and asked me to put 
my stethoscope on the lower half of the 
abdomen and tell him what I heard. I 
listened for a while, expecting to hear in­
testinal gurgling, but before long became 
aware of the loud beating of the heart. 
Then he suggested that I listen for breath 
sounds and sure enough they were quite 
audible. This was “Peters’ sign” for general 
peritonitis.
This incident illustrates his method of 
clinical teaching. He rarely told us anything 
but rather led us to make the observation 
ourselves. By the time I got through with 
that patient, I knew more about peritonitis 
than a library of books or a series of lec­
tures could have taught me.
The way habits learned in youth stick to 
one through life is amazing. One day dur­
ing an appendectomy my “resident” asked 
me how long I had been turning back a
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sleeve at the base of the appendix before 
ligating and severing it. My answer was 
that I had learned it from George Peters, 
nearly 40 years before, and that I didn’t 
know there was any other way of doing it.
While I was with Peters at the Hospital 
for Sick Children he was intensely inter­
ested in devising a safe treatment for that 
dreadful malformation of the bladder, ec­
topia vesicas. His operation consisted of the 
transplantation of the ureters into the rec­
tum extraperitoneally, thus avoiding the 
great risk of peritonitis which attended 
other operations such as Madyl’s in which 
the ureters are transplanted into the colon 
intraperitoneally. This Peters operation is 
an excellent one, in that it is easy to do 
and it eliminates completely the risk of 
peritonitis. What the long term results may 
be is uncertain, for the risk of ascending 
infection sooner or later must be great, but 
I do know that I saw some of these patients 
several years after their operations, com­
pletely changed from a condition of abject 
misery to one of comparatively happy child­
hood. They had gradually developed con­
trol of the rectum so that the urine could 
be retained for several hours, without 
mishap.
Peters was, above all things, a general 
surgeon. One could not imagine him allow­
ing himself to be cornered into some 
specialty. The whole field of anatomy was 
so interesting to him that he could not be 
content with a part of it.
Following an internship at the General 
Hospital he joined the staff of the De­
partment of Anatomy and quickly became 
one of its most brilliant teachers. In this, 
his skill with chalk and pencil was of great 
value. I have before me now a collection 
of his pocket case-books which are full of 
sketches and water colours which vitalize 
the written word.
After a spell in the Anatomical Depart­
ment he went to England and immediately 
passed the primary examination for the 
Fellowship. Six months later he tried and 
passed the final. He was one of the first 
Canadians to become a Fellow of the Royal 
College of Surgeons and he did it with a 
flourish.
Upon his return from England he was 
promptly appointed to the Department of
Surgery and to the staffs of the General 
and the Children’s Hospitals. These ap­
pointments marked the beginning of a bril­
liant surgical career, illuminated from time 
to time by studies of unusual cases and 
by reports of the surgical treatment of such 
pathological conditions as hydatid cyst of 
the tail of the pancreas, fusiform dilatation 
of the oesophagus, oesophageal foreign body, 
procidentia recti, ascites due to cirrhosis 
of the liver, ectopia vesicae, and others.
Quite aside from his skill in the diagnosis 
and treatment of disease, he had a remark­
able gift for designing and perfecting 
mechanical devices to be used in surgery 
and elsewhere. Of these his wrench for the 
correction of stubborn deformities, and his 
method of cutting urinary calculi, are well 
known. But the one that interested me most 
was described in his paper on “A New and 
Original Method of Making Casts” (Brit. 
M. /., Sept. 3, 1898). This was a device 
whereby he was able to spray an object 
with liquefied paraffin wax which, when 
thickened and cooled and supported by a 
coating of plaster-of-Paris, could be re­
moved in sections and subsequently fitted 
together again to form a mould. This mould 
was then filled with liquid plaster-of-Paris 
and allowed to solidify. It is now that the 
value of the method becomes apparent, for 
in place of the former difficult and unsatis­
factory method of chipping off the mould 
with hammer and chisel, one simply im­
merses the whole mould and cast in hot 
water. Promptly the wax mould is melted 
and the cast becomes quite free.
The method as presented originally to 
the Surgical Section of the British Medical 
Association in Edinburgh in July 1898, had 
the disadvantage of requiring expensive 
apparatus. But for the making of casts that 
do not require the absolute perfection of 
show pieces, he obtained satisfactory results 
by applying the liquid wax with a soft 
brush and covering it with plaster-of-Paris 
which could be divided into sections by 
cutting out silk threads which had been laid 
under the wax. This method has stood us in 
good stead for the casting of feet along with 
the object on which the patient was stand­
ing.
Peters was a man who believed that a 
surgeon should have some other interest
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aside from his work. His had to do with 
horses. He always kept a stable of excel­
lent drivers and hunters, and my friends 
told me that there was no more daring and 
skilful cross-country rider at the Hunt Club 
than George Peters. I can remember him 
well, driving snappily up to the old General 
Hospital on Gerrard Street with his groom 
sitting up behind him.
This interest in horses led to his joining 
the Governor-General’s Bodyguard and 
subsequently to his organizing the Toronto 
Light Horse, of which he was Colonel.
His interest in the army led to his invent­
ing the Peters self-registering electric 
target. This was a most ingenious idea 
which provided that the target 200, 400 or 
600 yards away was connected by electrical 
wires with a miniature target at the right 
hand side of the marksman. When the 
shot hit the distant target it also registered 
on the miniature target close at hand.
Peters’ gift for invention was very materi­
ally aided by his close friendship with 
Philip Rensman, the chief mechanic in the 
machine-shop at the Children’s Hospital. 
Rensman was a superb mechanic, who was 
not only able to produce equipment but 
was also able to make valuable suggestions 
towards making the ideas practical.
In reading over his papers, I have been 
struck once more with the excellence of 
his literary style. This is apparent not only 
in the short papers presented to the medical 
societies but also in the longer contributions 
he made to Bryant and Buck’s System of 
Surgery on the “Inflammatory Affections of 
Bone”, and the “Surgery of the Rectum and 
Anus” in the International Textbook of 
Surgery. He made no effort to be decorative 
in his style but he made perfectly sure that 
his audience and readers understood every­
thing he said.
He died on March 13, 1907, at the age 
of 47 years, of angina pectoris. Professor 
Cameron has recorded that even when he 
knew the end was approaching he dictated 
to his stenographer a description of the 
radiating pains of this dread disease as 
exemplified in his own case, and pointed 
out where they differed from the ordinarily 
accepted ideas. That is the kind of man 
he was.
He was buried with full military honours, 
but the sight of his horse without its rider 
and with his boots in the stirrups, reversed, 
blotted out for me all recollection of that 
great funeral. I have been listening to the 
“Last Post” ever since.
But 50 years have rolled around since 
that last sad day, and it is now my happy 
privilege to hand on to my young col­
leagues an impression of one of the great 
founders and builders of our school. As 
I said before, he was the best surgeon and 
the best surgical teacher I have ever known. 
It may be thought that this is the exagger­
ated estimate formed by a worshipping 
youth, but I assure you that it was also 
the opinion of such men as Irving Cameron, 
Alexander Primrose, Clarence Starr, Fred 
Starr and George Bingham, who were more 
or less his contemporaries. He was more, 
indeed, than a great surgeon and a great 
teacher for he was also a great man. 
Reading over the obituary notices pub­
lished in 1907 and several of the tributes 
paid to him at that time, one is inclined 
to smile at the emphasis placed on gentle­
ness and sweetness of disposition. Certainly 
he was courageous, honourable, and kindly, 
but he was far from being gentle and 
sweet dispositioned. A glance at his photo­
graph, which by the way is an excellent one, 
indicates at once the kind of man he was. 
In the operating-room, as on the parade 
ground, any incompetence or slothfulness 
on the part of his assistants would bring 
a roar from him that would shake the 
windows. At any rate his house surgeon’s 
knees shook. Fortunately his intolerance of 
incompetence was the kind that stimulated 
in his students and assistants an intense 
desire to do the job well.
Peters served on the Department of 
Surgery from 1892 to 1907. From 1903 to 
1907 he was Professor of Surgery. His mem­
ory is kept alive among the students by the 
George Armstrong Peters Prize, which was 
established in 1912 by his friends. This 
prize which consists of a sum of money and 
an engraved piece of sterling silver is 
awarded to that graduate of the University 
of Toronto, of not more than 15 years’ stand­
ing, who has made a sufficiently important 
contribution to surgical science. The list
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of the winners includes the names of many 
of our most brilliant graduates.
Fifty years is a long time and one’s 
memories are inclined to grow dim. But 
this look back into the past has been a 
happy occasion for the writer, for it has
given him an opportunity to record some­
thing of importance in the history of our 
school and to give a final salute to one to 
whom we all owe so much.
607 Medical Arts Bldg.,170 St. George Street.
LES DEBUTS DE L’ASEPSIE
Dans un numero de Medecine de France (No. 96, 1958) le professeur Antonin Gosset 
rappelle que la technique de l’asepsie a ete 
concue dans les vieux batiments historiques de la Salpetriere a Paris par un maitre trap oublie: Felix Terrier.“En arrivant a Bichat en 1882, Felix Terrier 
n’etait pas satisfait de ce qu’il avait realise a la Salpetriere, il sentait qu’il n’avait pas encore de ‘methode’, et c’est alors qu’il prit la resolu­tion si fructueuse pour la chirurgie frangaise d’aller s’initier dans le laboratoire Pasteur, rue d’Ulm. II m’a bien souvent raconte ses visites chez Pasteur et a bien souvent manifeste 
devant moi sa reconnaissance envers le docteur Roux auquel Pasteur l’avait confie. A mon sens, c’est a ce moment que se place 1’evene- ment capital de la vie de Felix Terrier.“C’est en 1882 qu’il a fixe tout son pro­gramme: transporter l’esprit bacteriologique 
dans les salles d’operation, c’est a dire travail- ler dans une salle d’operation comme on le fait dans un laboratoire de bacteriologie, et 
pour cela n’utiliser que des objets sterilises; mais steriliser un objet ne veut pas dire l’avoir simplement fait bouiller, car l’ebullition 
n’est pas un moyen suffisant, ce n’est pas un moyen mathematique. Et Felix Terrier, avec son esprit absolu, voulait que la sterilisation fut non pas un calcul de probability, mais une certitude.“En 1887, un de ses eleves, Poupinel, in- vente une sorte de four a flamber qui peut etre employe dans les salles de sterilisation, est facilement utilisable et marche a la simple chaleur du gaz d’eclairage. En 1889, a propos de la publication de sa statistique, Felix Terrier revient sur les avantages du ‘Poupinel’ qu’il emploie dans son service depuis le debut
de 1888. Cet appareil, qui a ete employe peu a peu dans tous les grands services de 
chirurgie en France, depuis 1887, et qui est meme encore employe dans certains services 
aujourd’hui, avec la modification heureuse que mon collegue et ami, le docteur Wiart, chirurgien des hopitaux, lui a fait subir en le 
chauffant electriquement, cet appareil de Poupinel ne fut pas accueilli par tous favor- 
ablement a ses debuts.
“A la communication de Felix Terrier disant qu’il a adopte la sterilisation a Fair sec au moyen du Poupinel, parce qu’on peut la porter, au moins pour les instruments, au- dessus de 150 degres centigrades, un des col- legues de la Societe de Chirurgie lui repond: 
‘Je ne pretends point critiquer le precede que M. Terrier preconise, mais celui des ebullitions 
successives dont je me sers (ebullition de dix minutes repetee deux fois a trois ou quatre jours d’intervalle) est peut-etre plus pratique que tout en conduisant au inline but (O. Terrillon).’“ ‘Le reproche que j’adresserai au systeme 
de M. Terrier, c’est qu’il necessite une installa­tion et un outillage tout speciaux (O. Terril­
lon).’
“Vous voyez les objections apportees a une chose nouvelle qui realisait vraiment un enorme progres, permettait d’atteindre sans inconvenient des temperatures qui n’avaient jamais ete atteintes auparavant! Vous voyez, comparee a la simplicite de manoeuvre du Poupinel, l’ebullition de dix minutes, repetee deux fois a trois ou quatre jours d’intervalle!
“Vous voyez aussi le reproche perpetuel que nous retrouvons toujours en chirurgie, formule contre tout progres: une installation et un outillage tout speciaux! Mais sans installa­tion et outillage tout speciaux, que pourrions- 
nous faire!”
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O R I G I N A L  A R T I C L E S
HIRSCHSPRUNG’S DISEASE 
NINE YEARS’ EXPERIENCE AT 
THE HOSPITAL FOR SICK CHILDREN, TORONTO
BERNARD LANGER, M.D.," and STUART THOMSON, M .D .,t Toronto
D evelopment of the Modern
Concept of E tiology
H irschsprung’s disease, or congenital 
megacolon, has been recognized as a spe­
cific disease entity for well over 70 years. 
However, it is only in the past 15 years 
that a satisfactory concept of its etiology 
and treatment has evolved.
In 1888, Hirschsprung,12 a Danish paedia­
trician, reported two cases of chronic con­
stipation and intermittent obstipation in 
children which went on to complete ob­
struction and death at the ages of seven 
and 11 months respectively. The post mor­
tem findings were tremendous dilatation 
and hypertrophy of the colon down to the 
rectum without obvious mechanical ob­
structive factors. By 1904, he had collected 
another eight cases and a search of the 
literature disclosed 55 additional cases 
which fitted the clinical picture. On the 
basis of his observations in the post mortem 
room, Hirschsprung felt that this disease 
was a primary congenital dilatation and 
hypertrophy of colon, or a congenital giant 
colon.
After Hirschsprung’s report, other clini­
cians began reporting cases, and additional 
theories regarding etiology arose. Marfan,13 
in 1895, noted that there was increased 
length and redundancy of the sigmoid in 
these cases, and thought that the dilatation 
was due to chronic constipation secondary 
to kinking of the sigmoid colon, causing 
mechanical obstruction. The third theory 
was that of defective innervation of colon, 
and there were at least two variations on 
this theme. Fenwick8 believed that the basis 
of the disease was anal spasm, that is, 
increased tone distal to the dilated colon.
"Resident Surgeon, The Hospital for Sick Children, 
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Lennauder held that dilatation resulted 
from defective innervation to the dilated 
segment, causing decreased tone proxim- 
ally. He went so far as to give one patient 
“electric enemas” in which he attempted 
to stimulate the sigmoid with a faradic 
current.
Thus except for the few who clung to 
anal spasm as a cause, physicians in general 
considered the dilated segment to be the 
site of the disease on the basis of one of 
the following: congenital dilatation, me­
chanical kinking and obstruction, or defec­
tive innervation.
The observation of anatomical changes in 
the distal undilated segment was made 
early in the history of the disease, but the 
significance of these changes was unfortun­
ately not appreciated. Dalla Valle5 in 1920 
was the first to note changes in nerve cells 
in the myenteric plexus of the rectum in a 
case of Hirschsprung’s disease. In 1928, 
Cameron4 described similar changes in 
several more cases. These observers noted 
sparseness of ganglion cells of Auerbach s 
plexus and also described degenerative 
changes in those ganglion cells present. 
They felt, however, that these were second­
ary phenomena caused by chronic constipa­
tion with resulting inflammation producing 
degeneration.
Robertson and Kernohan22 in 1938, and 
Tiffin, Chandler and Faber23 in 1940, again 
described these same pathological findings 
and suggested that Hirschsprung’s disease 
was due to a physiological abnormality of 
motility related to the absence of ganglion 
cells. These ideas were not generally ac­
cepted, and as recently as 1946, Ehrenpreis,6 
in his classical monograph, described 
Hirschsprung’s disease as a “dysfunction of 
evacuation of the colon, of as yet unknown 
origin, occurring in the absence of morpho­
logical and mechanical causations, and giv­
ing rise secondarily to a characteristic 
dilation of the colon”.
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It was not until 1948 that Swenson15’17 
correlated the pathological findings with 
x-ray observations, and in addition carried 
out motility studies on the colon and pre­
sented the hypothesis which comprises our 
present concept of the disease.
Swenson stated that the primary defect 
is a congenital maldevelopment of the in­
nervation to the distal undilated segment 
of bowel. This segment is recognizable on 
pathological examination by absence or 
scarcity of ganglion cells in the myenteric 
plexus, and usually accompanied by an 
increase in the number of nonmyelinated 
nerve fibres. He stated that this defect 
in innervation was responsible for the fail­
ure of this part of the bowel to expand or 
transmit peristaltic waves in a normal 
fashion, thus producing a physiological 
bowel obstruction with resulting proximal 
dilatation and hypertrophy. The agangli- 
onic segment in most cases involves the 
rectum and rectosigmoid region, but in a 
significant number of cases, involves a large 
part or all of the colon and may extend 
into small bowel.
The exact nature of this autonomic 
nervous malformation is not known, since 
the normal mode of formation of myenteric 
plexus in the embryo is unknown. The 
most promising, though not completely satis­
factory, hypothesis is that of Bodian1’ 2 who 
postulates that neurons of the myenteric 
plexus form in a cranio-caudal direction, 
as outgrowths of the central nervous sys­
tem, and that arrest of this process at some 
stage results in an aganglionic bowel 
distally. Swenson, on the other hand, be­
lieves the primary defect to be a failure of 
development of the pelvic parasympathetic 
outflow with secondary absence of neurons 
in the bowel wall.
Incidence
The relative incidence of Hirschsprung’s 
disease is estimated by Bodian to be 1 in 
20,000 to 30,000 live births, making it about 
one-quarter as common as fibrocystic dis­
ease.
All series show marked male predomin­
ance, the proportion being somewhere be­
tween 80% and 90% males.
A familial tendency was suggested by 
some early reports including that of
Zuelzer and Wilson,24 who described five 
cases in one family of 12 siblings. Bodian, 
Carter and Ward2 in a careful follow-up 
of 40 cases found the disease in four siblings 
including one set of twins, and estimate that 
where a case of Hirschsprung’s disease 
occurs in a family, the chance of a subse­
quent male child being affected is about 
one in five.
Clinical F eatures and D iagnosis
The clinical picture of the disease may 
be considered under two headings:
1. The classical form, which has been 
described and well known since the time 
of Hirschsprung.
2. Neonatal megacolon, which has been 
recognized only in the last 10 to 15 years.
1. Classical Hirschsprung’s disease pre­
sents in the vast majority of cases with a 
history dating from the time of birth. The 
child may be anywhere from one month 
of age upward when first seen but is usually 
less than one year old. The story is that of 
chronic constipation and abdominal dis­
tension of varying degrees. The patient may 
present with chronic constipation alone, 
with constipation and intermittent bouts of 
subacute obstruction, or with a history of 
progressive constipation and distension go­
ing on to complete bowel obstruction. 
These children have a greatly distended 
abdomen through which faecal masses can 
be palpated and often seen. They are often 
poorly nourished, and physically under­
developed. The rectum is usually, though 
not always, empty of fasces.
The plain x-ray film demonstrates dilated 
loops of bowel containing fluid faecal 
material and gas. The barium enema ex­
amination, when properly carried out by the 
technique of Neuhauser,16 demonstrates the 
narrow aperistaltic, aganglionic segment 
and proximal dilated bowel.
2. Hirschsprung’s disease in the newborn 
was first described as an entity by Ehren- 
preis6 in 1946, who reported 10 cases 
followed up from birth with x-ray findings. 
Since then, there has been much interest in 
the diagnosis in infancy, and numerous 
case reports have been published. As a 
result, cases are now picked up shortly 
after birth which might otherwise have 
gone unnoticed until much later.
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The presenting symptoms in the first few 
days of life are usually delay in the passage 
of meconium, with early vomiting and 
varying degrees of abdominal distension. 
This early episode of obstruction may be 
relieved by spontaneous passage of stool, 
or by a movement after an enema or even 
after rectal examination. The child may 
then appear well, only to present at a later 
date with the classical features of mega­
colon. On the other hand, the newborn 
with Hirschsprung’s disease may continue 
to have intermittent partial obstruction 
going on to complete obstruction and 
death in the early days of life if untreated.
The barium enema does not as a rule 
reveal the characteristic dilatation, since 
this usually takes weeks or even months 
to develop. Significant points to be ob­
served, however, in the barium enema 
examination in the newborn period are the 
poor distensibility of the lower bowel dur­
ing the filling phase of the enema and also 
the impaired ability of the bowel to evacu­
ate the barium. Evans and Willis7 recom­
mend the taking of 24 and 48 hour films. 
The finding of large amounts of barium still 
in the bowel after 24 hours is strongly 
suggestive of Hirschsprung’s disease in the 
absence of any mechanical obstruction.
An important symptom which may occur 
in either the neonatal or in the older age 
group is diarrhoea. This is sometimes a 
spurious diarrhoea with leakage of small 
amounts of stool around a faecal impaction, 
but is more often enterocolitis secondary 
to chronic impaction plus inflammation and 
mucosal ulceration.
The final diagnosis is always made by 
pathological examination demonstrating the 
absence of ganglion cells in the myenteric 
plexus. Extra-mucosal biopsies may be 
taken when the abdomen is open either at 
the time of the preliminary colostomy, or 
when the pull-through procedure is being 
done. Swenson18 has described a method 
of biopsy of the muscular wall of the 
rectum to make a certain preoperative 
diagnosis in cases which are not typical 
clinically and radiologically. Bodian, on 
the other hand, biopsies the rectal mucosa 
and relies for a diagnosis on the observation 
of changes in the submucosal plexus similar 
to those seen in the myenteric plexus. The 
difficulty in the former technique is in
getting an adequate specimen of muscle for 
examination. In carrying out the latter 
technique, there is no trouble in getting 
the mucosal biopsy; the difficulty lies in its 
interpretation. Because of these difficulties, 
Hiatt11 has recently been using a posterior 
approach to the rectum through a small 
transverse incision midway between anus 
and coccyx, in an attempt to get a more 
satisfactory specimen of rectal muscle wall 
without entering the lumen.
T reatm en t
The treatment of Hirschsprung’s disease 
was notably unsatisfactory before the de­
velopment of the present concept of the 
disease.
1. M edical treatment with diet, enemas 
and parasympatheticomimetic drugs such 
as methacholine hydrochloride (Mecholyl) 
was of some help in the very mild cases.
2. Surgical treatment consisted in either: 
(a ) a left lumbar sympathectomy, which 
was done in an attempt to increase the tone 
of the proximal segment, or (b ) surgical 
excision of part or all of the proximal 
dilated colon, in the belief that this dilated 
bowel was the primary site of the disease. 
Some successes were reported with these 
surgical procedures, but the results were 
usually only temporary.
With the recognition of the distal agangli- 
onic segment as the diseased part of the 
bowel, Swenson also developed a method 
of excising the distal segment as far as 
the anus and anastomosing ganglion-con­
taining bowel to anus by a pull-through 
procedure.15 This operation has now re­
placed all other procedures in the treatment 
of the disease. In his early cases, Swenson 
performed the pull-through operation as a 
primary procedure except where the con­
dition of the child would not permit, in 
which case he made a preliminary defunc­
tioning colostomy. Because of the difficulty 
in operating on tiny infants, he now recom­
mends preliminary colostomy when the 
diagnosis is made in a child under 12 to 18 
months of age, with delay of definitive 
surgery until it reaches that age. In older 
children, he performs a primary pull- 
through operation if the child’s condition 
permits.
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There has been some concern about 
damage to the pelvic parasympathetic 
nerves during the operation with resulting 
impotence in males. Swenson has recently 
reported a follow-up study on 200 pull- 
through procedures, including 14 in males 
who have since married.21 Eight of these 
have had children, and the other six deny 
impotence.
TABLE II.— C a se s  o p  H ir sc h sp r u n g ’ s D ise a se  
in  t h e  N ew born  
D ia g n o sis  D e l a y e d  or  M issed
Provisional diagnosis cas
Bowel obstruction (unspecified but not in­
cluding Hirschsprung’s disease)...........  5
Meconium ileus...................... 3
Congenital anal stenosis or rectal band . . 5
Gastroenteritis.......................  1
Pyloric stenosis......................... ’
R eview  of C ases at  T he H ospital for 
Sick C hildren, 1949-1958
A total number of 58 cases were seen. 
The diagnosis in most was verified by 
pathological examination; the rest were 
diagnosed on clinical and radiological 
grounds with pathological material not yet 
obtained. There was a marked male pre­
dominance as in other reported series. 
Forty-six of the cases seen were in males, 
12 in females.
TABLE I .— A ge  a t  F ir st  H o sp it a l  A d m ission
1 - 7 days........................................................ 20 cases
8 days - 1 month..........................................  10 “
1 month - 1 year...........................................  18 “
Over 1 year....................................................  10 “
58 cases
The age at which symptoms brought 
these children to the hospital for the first 
time varied from one day to six years. 
One-third of all cases presented in the first 
week of life, and one-half were seen by 
the end of the first month. A total of 83% 
of the patients had been admitted to hos­
pital at least once by the time they were 
one year of age (Table I ).
The problem of diagnosis in the newborn 
is reflected in the fact that of the 20 cases 
seen during the first week of life, the 
correct diagnosis was made within a week 
of admission in only five . Of the remaining 
15, five were recognized at post mortem 
and 10 were diagnosed after a period of 
time varying from two weeks to six and 
a half years. The provisional diagnoses 
made in these 15 cases are listed in Table 
II. Two of the children thought to have had 
rectal bands were presumed cured on their 
first admission when spontaneous evacua­
tion and relief of distension followed digital 
rectal examination.
Mortality
There were 20 deaths in this series of 58 
patients-an overall mortality of 37%. An 
analysis of these deaths ( Table IV ) shows, 
however, that only eight are postoperative 
deaths, and four of these eight patients 
were moribund at the time of operation. 
Twelve of the 13 patients who had no 
suitable operation died. There was no dif­
ference between the overall mortality in 
the neonatal cases and in those seen after 
the first week of life.
The level of the aganglionic segment was 
estimated by the pathologist in most cases 
and by x-ray where a pathological specimen 
was not available. It should be noted, how­
ever, that the x-ray level does not always 
correspond to the pathological level. Fre­
quently the upper end of the aganglionic 
segment becomes somewhat dilated. Just 
proximal to the totally aganglionic area is a 
transitional segment with scanty ganglion 
cells which is almost always dilated.
TABLE III.
E x t e n t  o f  th e  A gan g lio n ic  Seg m en t  
No. of
cases Deaths
Rectum to rectosigmoid...............  34 11
Sigmoid colon distally................... 13 2
Splenic flexure distally.................. 6 2
Entire colon..................................... 1 1
Colon and terminal ileum............  3 3
Colon, ileum and most of jejunum 1 1
Of the 58 cases reviewed, the aganglionic 
segment in 47 ( or 80% ) was rectum alone, 
or rectum and sigmoid. These comprised 
the short segment cases. The remaining 11 
long segment cases involved bowel proximal 
to sigmoid colon (Table III).
It is interesting to note that cases with 
long segment involvement did not neces­
sarily present with early severe symptoms. 
Those with segment involvement up to the 
splenic flexure were first seen in hospital
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anywhere from two days of age to six years, 
and of the five cases involving the entire 
colon with or without part of small bowel, 
two were not seen until two and three 
months of age respectively. This suggests 
that there are different degrees of severity 
of the functional obstruction produced by 
the disease, quite independent of the length 
of bowel involved. Thus one patient with 
a rectosigmoid segment involvement may 
develop complete obstruction requiring 
emergency operation in the first week of 
life, whereas another with identical in­
volvement may carry on for many years 
with laxatives and enemas alone.
The overall mortality in those cases with 
an aganglionic segment extending up only 
to the splenic flexure was comparable to 
the overall mortality in the short segment 
group. All five patients who had the en­
tire colon with or without small bowel 
involved died.
Four of these last five cases have been 
reported by Bowden, Goodfellow and 
Munn, of The Hospital for Sick Children.3 
In their paper they point out the difficulty 
involved, first in making the diagnosis at all 
in the long segment case, and then, in 
differentiating the long from the short 
segment cases in infancy, where the charac­
teristic dilatation has not yet occurred. In 
those infants in whom the entire colon is 
involved and the diagnosis is made, they 
stress the importance of an immediate 
ileostomy with the later choice of either 
a permanent ileostomy, or colectomy and 
ileo-anal anastomosis by the pull-through 
technique. Sandegaard14 has reported one 
such case successfully treated by this opera­
tion, and Swenson20 has two.
Diarrhoea as a presenting symptom  was 
noted in eight cases in this series. The 
incidence was a little higher in the long 
segment group—three of 11 cases (27% ), 
as compared with five of 47 cases (10%  ) in 
the short segment group. Four of these 
eight children died without operation, two 
of bowel obstruction and two of entero­
colitis.
Urinary abnormalities have been re­
ported by Swenson19 as occurring with 
significant frequency in association with 
Hirschsprung’s disease. Swenson has intra­
venous pyelography, cystography and cysto- 
metrography performed on all cases. He
reports that 50% of cases show increased 
bladder capacity and decreased detrusor 
activity in the cystometrogram, and 5% 
have dilatation of the upper urinary tract, 
or megaloureter, demonstrable on intra­
venous pyelogram. He feels that the identi­
cal pathological process present in the 
bowel accounts for these urinary abnormal­
ities, namely, defective innervation with 
dysfunction of the lower urinary tract 
associated with a decrease in ganglion cells 
in the wall of the bladder and the lower 
ureters.
In this series of 58 cases, intravenous 
pyelography was done in 14. Thirteen of 
these pyelograms were interpreted as 
normal. One case had dilatation of bladder 
and ureter preoperatively which returned 
to a normal pattern postoperatively. This 
was felt to be a case of chronic lower tract 
obstruction secondary to external pressure 
from a dilated colon.
T reatment
Of the 58 cases seen at The Hospital for 
Sick Children in the past nine years, 45 
were treated operatively by one of the 
following: defunctioning colostomy alone; 
Mikulicz’s resection; pull-through proced­
ure.
TA BLE IV .— M eth o d  o f  T r e a t m e n t  a n d  
M o r t a l it y
No. o f
cases Deaths
Defunctioning colostomy only. . . 15 5
Mikulicz resection.............. 11* 1
Pull-through procedure.......  22 2
Miscellaneous (non-operative). . .  13 12
61 20
*Three of these subsequently underwent pull- 
through procedures.
The remaining miscellaneous group con­
sisted of those cases which received no 
treatment, medical treatment, or inappro­
priate surgical treatment. These are con­
sidered as the non-operative group (Table 
IV ). The diagnosis in five of these was not 
made until post mortem. There were 12 
deaths in this group of 13 cases. Nine died 
of bowel obstruction ( in two of these 
abdominal exploration was negative). Two 
died of enterocolitis complicating subacute 
bowel obstruction, and one died of per­
foration after excision of what was thought
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to be a stenotic terminal ileum. This last 
case proved to be one of long segment 
Hirschsprung’s disease with the entire colon 
and terminal ileum aganglionic.
Of the 15 patients treated by defunction­
ing colostomy alone, three were moribund 
on admission and subsequently died. One 
patient had repeated evisceration and died. 
One patient died after postoperative per­
foration, the colostomy having been made 
in the aganglionic segment. Ten children 
are alive and well with a colostomy and 
are awaiting admission for their pull- 
through procedure when they reach the 
required weight.
Eleven Mikulicz resections were done in 
this nine year period. Three cases had no 
recurrence of symptoms in a limited follow­
up. In five cases, symptoms recurred post- 
operatively. Two of these are being man­
aged medically, and three have required 
subsequent pull-through procedures. There 
was no follow-up in two cases, and one 
child who suffered a perforated colon after 
an enema had an emergency Mikulicz re­
section but died shortly after. Mikulicz 
resection is not considered a satisfactory 
operation for Hirschsprung’s disease and is 
no longer done in this hospital.
The first pull-through procedure in this 
hospital was done in 1949, and since then 
a total of 22 patients with Hirschsprung’s 
disease proven by pathological examination 
have undergone operation. The age at time 
of operation varied from one month to 11 
years. In the early 1950’s the operation 
was a primary procedure, without pre­
liminary colostomy, at any age from one 
month on, if the patient’s condition per­
mitted. During recent years, the practice 
has been to perform a primary pull-through 
operation only in the older group of child­
ren (over two years of age) who are in 
good condition. In all others, a preliminary 
defunctioning colostomy is done above the 
aganglionic segment, and in infants, a colos­
tomy is done and the definite operation is 
delayed until they reach at least 20-25 lb. 
in weight.
Of the 22 cases (Table V ), six have been 
followed up for less than six months, which 
is not considered a long enough period for 
assessment. Of the remaining 16 cases, 11 
are considered good results. These have
TABLE V.— P u l l-T hrough  O pera tio n s  in 
P roven  H ir sc h spr u n g ’s  D is e a s e
Results of operation— 22 cases done
2 postoperative deaths 
14 cases followed-up more than six
months.........................................  11 good results
3 fair results
Postoperative complications:
Leak at the anastomosis.................................  6
Stenosis at the anastomosis...........................  4
Postoperative eventration..............................  2
Bowel obstruction— adhesions....................... 2
Recurrence— inadequate resection ..............  1
Peritonitis— operative contamination..........  1
spontaneous movements without need for a 
routine of laxatives or enemas, and without 
faecal incontinence. These have been fol­
lowed up for six months to nine years. In 
three cases results are fair. These require 
either dilatation for stenosis, or occasional 
laxatives and enemas to maintain regular 
movements, but have had no chronic dis­
tension or obstruction.
There were two postoperative deaths 
after the early operations done in 1950. 
One followed gross contamination of peri­
toneum at operation; the other followed a 
postoperative leakage with peritonitis. 
These children were one month and four 
months old respectively and neither had a 
defunctioning colostomy.
The complications of the operation are 
outlined in Table V. Of the six patients 
with a leak at the anastomosis, four had 
spontaneous closure, one had a complete 
separation of the anastomosis and required 
secondary operative repair, and one de­
veloped peritonitis and died. Postoperative 
anastomotic stenosis has been relieved by 
a short period of dilatations in two cases, 
but in another three has persisted despite 
dilatations for four months, two and four 
years respectively. The cases of postopera­
tive eventration or postoperative obstruc­
tion due to bands have all done well. One 
child had a recurrence of his symptoms due 
to inadequate resection of the distal end 
of the aganglionic segment. He had a 
repeat pull-through operation and the re­
sult is now good. The peritoneal cavity was 
contaminated in one infant and this ac­
counts for the second postoperative death.
In reviewing these 58 cases of Hirsch­
sprung’s disease, another six cases were 
encountered in which a clinical diagnosis 
of megacolon had been made and the pull- 
through operation carried out, only to have
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the surgical specimen reported as contain­
ing ganglion cells from end to end. These 
have not been included as part of the series 
on the basis of negative pathological find­
ings. The history was suggestive of Hirsch­
sprung’s disease in all these cases. The 
barium enema was thought to demonstrate 
a “narrow segment” in four cases. The other 
two were operated upon on the basis of a 
positive report on a rectal mucosal biopsy 
in one, and the gross appearance of a 
narrow segment of bowel at laparotomy in 
the other. The results in all were good. 
It is difficult to be sure whether these child­
ren had functional megacolon or true 
Hirschsprung’s disease, with a very short 
segment, which was left in.
The technique of the pull-through opera­
tion as practised now includes the taking of 
extramucosal biopsies at the time of opera­
tion, in order to confirm the clinical diag­
nosis, and to select a point of resection 
proximal to the aganglionic segment. This 
technique, however, does not produce a 
sample of the portion of rectum below the 
pelvic floor, and if this is the only part of 
bowel without ganglion cells, the diagnosis 
cannot be made by these means before 
carrying out the pull-through operation. 
Rectal biopsy is a method of sampling this 
most distal part of bowel, which is always 
aganglionic in Hirschsprung’s disease. This 
procedure is not necessary where the diag­
nosis has been verified by pathological 
examination at the time of preliminary 
colostomy, but it may be invaluable in 
those children who have had a colostomy 
in infancy without a pathological diagnosis 
and who return in a year or two for defi­
nitive surgery.
Rectal biopsy by Swenson’s technique 
has only recently been attempted at this 
hospital. Eight biopsies have been done in 
the past one and a half years. A satisfac­
tory specimen was obtained in only four 
cases. In the other four cases the specimen 
was inadequate and the pathological report 
accordingly unhelpful and in one case mis­
leading.0
“Since this paper was originally prepared, two 
more cases have been encountered in which a 
satisfactory rectal biopsy was not obtained using 
Swenson’s technique. A second attempt using 
the posterior approach as described by Hiatt11 
was successful in both cases.
Su m m a r y
The development of the present concept 
of etiology and treatment of Hirschsprung’s 
disease is reviewed.
Fifty-eight cases seen in this hospital in 
the past nine years have been studied.
With a better understanding of the dis­
ease, the diagnosis is being made with 
greater frequency and earlier in the course 
of the disease. The main adjuncts to clinical 
diagnosis are special x-ray methods of 
visualizing the colon and pathological ex­
amination by rectal biopsy.
The treatment is surgical in all cases. In 
infancy, early colostomy ( or ileostomy 
where indicated) may be life-saving, and 
is done as soon as the diagnosis is made. 
The pull-through operation is then carried 
out when the child reaches the required 
weight. In older children a primary pull- 
through operation may be performed if 
the general condition of the child is satis­
factory.
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R e su m e
La maladie de Hirschsprung, ou megacolon con­
genital, est connue comme entite morbide depuis 
plus de 70 ans; ce n’est cependant que depuis ces 
quinze dernieres annees que l’on a des conceptions 
satisfaisantes sur son etiologie et son traitement. 
Hirschsprung a decrit en 1888 ses deux premiers 
cas et en collationnait 55 autres en 1905. Depuis, 
de tres nombreuses publications ont ete consac- 
rees a cette question; une revue de la litterature 
est faite ici.
Trois theories furent avancees en vue d’expliquer 
1 augmentation de volume du gros intestin, a savoir: 
ou bien 1’existence congenitale d’un intestin dilate; 
ou bien un etranglement mecanique; ou bien enfin, 
des troubles dans 1’innervation de l’organe. Plusieurs 
auteurs avaient trouve et decrit 1’existence, en 
aval du segment intestinal dilate, d’une zone non 
dilatee dans laquelle les cellules nerveuses etaient 
etrangement rares aux endroits ou auraient du se 
voir les plexus myenteriques. L ’importance de cette 
constatation n’etait pas apparue alors.
On estime qu’un cas de maladie de Hirschsprung 
se recontre par 20,000 ou 30,000 nouveaux-nes 
vivants. Le sexe masculin est plus touche, dans
une proportion de 80 a 90*. Peut-etre existe-t-il 
certains facteurs de predisposition familiale. 
Cliniquement, il faut distinguer deux formes de 
1’affection:
L —la maladie de Hirschsprung classique: les 
symptomes en sont une constipation chronique et 
une distension abdominale d’importance variable 
accompagnees de frequents episodes d’ileus ou de 
subileus a repetition. Des masses feeales peuvent 
parfois etre palpees a travers la paroi abdominale. 
Le plus souvent, ces enfants sont sous-developpes 
et en mediocre etat de nutrition. Les rayons-x 
montrent des anses dilutees, contenant des ma- 
tieres et des gaz. Le lavement baryte met en 
evidence un segment intestinal proximal dilate 
auquel fait suite une portion plus retrecie immo­
bile, sans peristaltisme.
2.—la maladie de Hirschsprung chez le nouveau- 
ne, qui fut decrite comme entite morbide distincte 
par Ehrenpreis. Dans les premiers jours de la vie, 
le meconium est difficilement expulse; des vomisse- 
ments apparaissent precocement, accompagnes de 
distension de l’abdomen. Les episodes d’obstruc- 
tion se succedent et conduisent le patient a une 
mort rapide. Ici, le lavement baryte ne montre rien 
de tres caracteristique, si ce n’est 1’impossibilite 
de dilater le bas intestin lors du remplissage par la 
bouillie opaque.
Dans chacune de ces formes, une diarrhee peut 
apparaitre, qui semble causee par une enterocolite 
secondaire. Le diagnostic ferrne se fait lors de 
1’examen anatomo-pathologique, qui permettra de 
constater 1’absence de cellules nerveuses dans les 
plexus myenteriques. II convient de signaler a ce 
propos que Ton a decrit une technique de biopsie 
de la paroi intestinale avec sa musculaire.
Le traitement de la maladie de Hirschsprung a 
ete decevant jusqu’au moment ou l’on est arrive a 
la conception actuelle de son etiologie. Le traite­
ment medical n’est applicable qu’aux cas benins. 
Chirurgicalement, on a pratique jadis des sympa­
thectomies lombaires et des amputations des seg­
ments dilates. Les resultats n’etaient pas durables. 
En realite, il faut amputer, outre le segment proxi­
mal dilate, tout le segment distal aperistaltique 
jusqu’a l’anus, et ensuite abaisser l’intestin a l’anus. 
Chez les enfants de moins de 18 mois, il sera 
prudent d’etablir une colostomie.
Les auteurs passent alors en revue 58 cas pro- 
venant de leur pratique a l’Hopital des enfants 
malades de Toronto; sur ce chiffre, 46 sont des 
gargons. L ’apparition des premiers symptomes 
remontait a une date variant de un jour a six 
ans; un tiers des malades etait age d’environ une 
semaine et une moitie d’environ un mois. La 
mortalite globale fut de 37%. Un traitement chirur- 
gical fut applique a 45 enfants et consista en une 
colostomie simple isolee, ou en une resection selon 
Mikulicz ou enfin en une resection suivie d’abaisse- 
ment. Les autres furent traites medicalement, ou 
non traites, ou encore traites chirurgicalement, mais 
de fagon inadequate; le diagnostic ne fut parfois 
pose qu’apres la mort.
En conclusion, les auteurs estiment que le meil- 
leur traitement de la maladie di Hirschsprung est 
1’excision large de tout le segment dilate et du 
segment non dilate situe en aval jusqu’a 1’anus, 
suivie de 1’abaissement de l’intestin.
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Fig. 1
T he discovery of free air within the peri­
toneal cavity is generally associated with 
the signs and symptoms of peritoneal in­
flammation, and is regarded as an acute 
abdominal emergency. This situation is 
usually detected by the physician or sur­
geon using clinical methods, or by the 
radiologist with fluoroscopy or x-rays in a 
very ill patient. However, the detection of 
free air in the peritoneal space, in a person 
who has no severe symptoms or signs re­
lated to the abdomen and is obviously not 
in distress, is disturbing both to the radiolo­
gist and the clinician. Absence of liver dull­
ness on percussion in such a patient is 
indeed perplexing when first encountered. 
When the presence of free air below the 
leaves of the diaphragm has been confirmed 
radiologically, and there is no external 
source to account for it, a diagnosis of 
spontaneous or idiopathic pneumoperi­
toneum should be considered. The follow­
ing case history is an example.
C ase Report
Case 1.— M.S., a 72 year old housewife, had 
been complaining of mild, intermittent, crampy 
abdominal pains for the past year and had lost 
20 lb. In addition, she suffered from periodic 
epigastric fullness and flatulence, often associ­
ated with borborygmi. Her past history was 
non-contributory, apart from a very real 
emotional problem in her home life which 
disturbed her greatly whenever it was men­
tioned. She had had no previous abdominal 
operations.
Because of her weight loss and vague upper 
abdominal complaints, her physician arranged 
for her to have a gastric series as an out-patient. 
During the initial fluoroscopy, the radiologist 
was surprised to find free air underlying both 
leaves of the diaphragm (Fig. 1). This air was 
seen to shift when the patient was moved in 
order to take radiographs in the supine, erect 
and lateral recumbent positions (Fig. 2). 
Needless to say the plan for the administra­
tion of barium was cancelled, as it was thought 
that this patient had a perforated viscus.
On examining her abdomen, there was 
ample evidence of air under the right dia­
phragm, but no signs of enlargement of
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viscera, or other abnormal masses or tender­
ness could be elicited. The results of the re­
maining clinical examination were entirely 
normal including that of her neurological 
system, and her pain threshold was regarded 
as within normal limits. She was admitted to 
hospital for investigation.
The patient was confined to bed and given 
a bland diet as her only form of therapy. Her 
gastrointestinal tract continued to function
Fig. 2
132 CANADIAN JOURNAL OF SURGERY Vol. 2
Fig. 3.
normally and she remained relatively asympto­matic.
Her haemoglobin level and red and white blood cell counts were normal, as was her blood smear. The Wassermann reaction was negative and she had no fever. Results of rectal examination, proctoscopy and sigmoidoscopy were also normal.
At the end of a week, her clinical picture had not changed, although a decrease in the amount of free air was seen on further ab­dominal radiographs. It was thought that by then any leakage from a viscus would be sealed over, and a gastric series and motor meal 
examination was carried out. This showed no abnormalities in the oesophagus, stomach, py­lorus or duodenal caput, but three or possibly four diverticula of the second part of the duodenum were seen. The barium in the small bowel was carefully observed as it passed onwards, and it was noted that the upper portion was dilated, and that there was an ex­
Fig. 4.
cessive amount of gas in it at the commencement of the examination. No further diverticula or other abnor­malities were visualized, and the con­trast medium passed on into the large bowel in a normal manner without delay. A subsequent gall bladder series and barium enema examination failed to show any peculiarities.
As this patient continued to remain well, she was discharged from hospital with a diagnosis of duodenal diver­ticula and idiopathic pneumoperi­toneum.
Six months later she returned, com­plaining of a swelling in her right 
groin which she had observed as it slowly increased in size during the preceding two months. Since her previous admission to hospital, she had carried out her usual house­
hold duties, being bothered only occasionally by her original symptoms of epigastric fullness, flatulence and vague abdominal distress. Her weight remained stationary.
An easily reducible inguinal hernia with a 
posterior wall defect about three inches (7.5 cm.) in diameter was present. Once again, the presence of free air over the liver was demon­strated clinically but no other abnormalities were found in her abdomen.
She was subsequently admitted to hospital for repair of this gradually enlarging hernia, which had not bothered her in any other way. 
Abdominal radiographs (Figs. 3 and 4) showed 
free air in copious quantities under her dia­
phragm, with a space of four inches (10 cm.) 
between the right leaf and the upper surface 
of the liver. In addition, bowel was interposed.
The radiologist also reported that many loops of small bowel were seen, some of which contained fluid levels. In addition, he believed that a small 
amount of free fluid was present in the peritoneal cavity. It was decided preoperatively that, if it was possible during the repair of her hernia, her 
peritoneal cavity would also be ex­amined. This was subsequently done by extending the hernial incision in a more vertical direction than is cus­tomary. An opening was made into the large hernial sac, and immediately gas bubbled out through straw coloured fluid which was present. Al­together about 200 c.c. of the fluid was removed, which was sterile on 
culture and showed no cells in the 
smear. The hernial sac contained no viscera.
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Fig. 5.
The right colon was easily delivered 
through the wound and no intra­
luminal lesion could be palpated. Its 
wall was of a normal thickness. The 
serosal surface of the caecum and a 
small part of the ascending colon was 
excessively reddened in between stel­
late, greyish plaques which were 
thought at the time to be well or­
ganized fibrin deposits. The appendix 
was normal, as was the terminal ileum 
for a distance of four feet (1.20 m.).
From here to the proximal three or 
four feet of the jejunum, the outer 
surface of the small bowel was 
plastered with the same stellate, pearly 
grey and slightly raised markings.
They were considerably more numer­
ous here than on the caecum or ascend­
ing colon. These were distributed not 
only on the side walls of the bowel, but also on 
the peripheral portion of the mesentery on 
either side, and closely followed the paths of 
the blood vessels along the most distal arcades. 
The bowel wall was otherwise normal, as was 
the remaining portion of its mesentery. No 
enlarged lymph nodes were seen and a 
Meckel’s diverticulum was not present. It was 
thought that it would be extremely difficult 
to remove these serosal plaques, as they were 
intimately adherent to the walls of the bowel 
and the mesentery, and a more radical ap­
proach was not thought to be advisable. This 
lesion did not in any way resemble Crohn’s 
disease, ulcerative colitis, tuberculous enteritis, 
or any form of malignancy.
Because of a considerable degree of viscerop­
tosis, the proximal four feet of jejunum was 
well visualized. Along the mesenteric side of 
this portion of bowel were multiple large 
diverticula (Fig. 5). None were present on the 
anti-mesenteric border and none showed any 
evidence of perforation. These diverticula were 
large. Some of them measured two to three 
inches (5-7.5 cm.) in all diameters, and they 
had large apertures in continuity with the 
lumen of the bowel.
When the bowel was compressed, fluid-gas 
levels could be clearly seen through the thin 
distended walls of the diverticula themselves, 
but no leakage of gas or fluid was observed. 
The diverticula were extremely numerous and 
resembled clusters of huge grapes, some of 
them being multiloculated and in open com­
munication with each other. This portion of 
the small bowel and its mesentery were other­
wise normal. The remaining abdominal and 
pelvic organs were also normal, but perhaps ex­
cessively mobile. It was thought unwise at the 
time to subject this patient to a bowel re­
section, because of doubt as to which portion 
should be removed and because her symptoms 
were minimal. In addition, she was 72 years 
old and we were actually operating on her for 
another condition. Consequently the inguinal 
hernia repair was carried out in standard 
fashion.
There were no postoperative complications 
and the patient left hospital 10 days after­
wards.
D is c u s s io n
F ree  air in the peritoneal cavity  is a 
common condition and m ay occur from  a 
wide variety of lesions and causative agents, 
so that it is probably worth w hile to con­
sider its origin in some detail. O ne must 
suppose that a rupture or leak of a gas- 
filled viscus or cyst has produced this 
entity, once the absence of any recen t op­
erative, therapeutic or diagnostic procedure 
has been established. In fection  due to gas- 
producing bacteria is as a rule accom panied 
by the signs of peritonitis or abscess form a­
tion. It  is of course extrem ely rare to en­
counter a patient with pneum operitoneum  
not accompanied by peritonitis, b u t this 
does occur occasionally either w ith or w ith­
out a demonstrable cause.
Therapeutic, diagnostic or operative pro­
cedures may leave residual gas in the peri­
toneal cavity. The intraperitoneal instil­
lation of air into this space is still used in 
the treatm ent of certain cases of pidm onary 
tuberculosis.
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Fallopian tube patency may be ascer­tained with air or other media under pres­
sure and can produce pneumoperitoneum.Rupture of a gas-containing viscus allow­ing the escape of its contents may follow 
penetrating abdominal or pelvic wounds, or instrumentation such as gastroscopy or 
sigmoidoscopy. These accidents are invari­
ably accompanied by peritonitis and may be due to direct trauma of the wall of the 
viscus or to instillation of an excessive amount of air through the instrument. 
Loughead1 cites an instance, however, of 
the development of pneumoperitoneum after an air contrast barium enema without 
the escape of barium from the bowel and 
without evidence of peritonitis.
After abdominal operations, it is usual for air to remain in the peritoneal cavity, 
hut this rarely produces any symptoms and 
is usually completely absorbed in seven to ten days.
Various lesions of the bowel may directly 
or indirectly produce a perforation permit­ting an escape of gas, which is almost al­
ways accompanied by intestinal content, into the peritoneal space. In such an in­
stance the signs of peritoneal irritation will 
be added to those of pneumoperitoneum. Rupture of a viscus from external trauma, 
or spontaneously from a pre-existing disease 
such as peptic ulcer, neoplasm of the 
gastrointestinal tract, or colonic diverti­culitis, is probably the commonest reason 
for this condition. On rare occasions, only 
gas may leak out; this does not give rise to 
the signs and symptoms of peritoneal in­flammation. A description of such a case follows:
C ase 2.—J.T.H., an 83 year old man, suf­
fered over a period of two months from epi­
gastric pain and vomiting and lost 20 lb. 
A gastrointestinal series was arranged and at 
this examination free air was found under the 
right leaf of the diaphragm (Fig. 6). He was 
immediately sent into hospital although his 
only complaint was mild epigastric distress 
and his temperature, pulse rate and white 
blood cell count were normal. His abdomen 
was soft on palpation and no tenderness or 
masses were present, but liver dullness was 
absent on percussion. The results of the 
remaining examination were normal.
The following day, air was still present in 
the peritoneal cavity, and with constant gastric 
suction he remained well. It was thought that
the free air was derived from a leak in a 
peptic ulcer or carcinoma of the stomach.
In a week, it became apparent that he was suffering from pyloric obstruction, not allevi­
ated by continuance of gastric suction, and he 
was operated upon. Here a polypoid carcinoma 
of the gastric antrum was found and, because 
of his age, only a gastro-enterostomy was per­
formed. There was no evidence of a perforation or peritonitis.
This is an instance of asymptomatic 
pneumoperitoneum, which may or may not 
be idiopathic. Nanson and Dragan2 re­
ported a case of symptomless pneumoperi­
toneum without peritonitis and suggested 
that the site of perforation was in a jejunal 
diverticulum. The patient was relieved bv 
resection of the involved portion of small 
bowel. The same authors also drew atten­
tion to the fact that idiopathic pneumo­
peritoneum was infrequently mentioned in 
the medical literature, and referred to onlv 20 examples up to 1956. These cases may 
have an associated but undemonstrable 
lesion as the source of the free air; peri­tonitis is rarely associated with it.
Sidel and Wolbarsht3 described a patient with pneumonia and an asymptomatic 
pneumoperitoneum that disappeared com­pletely after a three-month interval. Other 
supradiaphragmatic lesions may be suspect, 
such as an emphysematous bulla in con­tact with a thin eventrated diaphragm, as 
Hinkel4 reports. He also refers to the rare 
appearance of pneumoperitoneum second­arily to an artificially produced pneumo­
thorax when the needle has been inserted into the pleural space only.
As far as can be ascertained, Ayres5 first 
discussed the association of pneumoperi­toneum and “gas cysts of the intestinal 
tract in the literature in the English 
language. He translated from StenstromV’ 
article on this subject, and pointed out that 
this lesion is apparently more common in 
Europe and is correctly known as pneuma­
tosis cystoides intestinalis or emphysema bullosum intestinale. This disease is charac­terized by the formation of many cysts, which are generally located on the small 
intestine but may occur elsewhere in the gastrointestinal tract. Their etiology re­mains obscure.
Gazin et aV comprehensively discussed this disease and suggested that, should the
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cysts rupture and form a pneumoperi­
toneum, gas may be seen by x-rays outside 
the gastrointestinal tract. Other authors8' 10 
describe this also, but as Koss11 in his re­
view in 1952 collected only 213 published 
cases of pneumatosis cystoides intestinalis, 
it must be a rare source of free gas in the 
peritonea] cavity, since rupture of the cysts 
does not by any means always occur. Ac­
cording to Ayres and Dale, this is often a 
self limiting disease and there may be a 
local inflammatory and foreign body re­
action which progresses to a chronic stage 
with ultimate fibrosis and scarring. The 
diagnosis of this condition as the source of 
pneumoperitoneum may be well nigh im­
possible, for the cysts may entirely dis­
appear with the passage of time, leaving 
small greyish-white plaques or fibrotic 
areas on the wall of the gut and neighbour­
ing mesentery. This observation well 
describes the lesions that we encountered 
on the serosal surface of the bowel in our 
first case.
The case of a patient with recurring 
attacks of epigastric distress, abdominal 
distension and vomiting associated with a 
degree of pyloric obstruction and pneumo­
peritoneum has been well described by 
Trachtman and his colleagues.12 At opera­
tion, no lesion other than an area of patchy 
fibrosis of a segment of small bowel wall 
was present. They concluded that this was 
an instance of pneumatosis cystoides in­
testinalis and that this was the source of 
the free gas. At no time during the four and 
a half years that this case was followed up 
were there any symptoms or signs of peri­
tonitis, but some degree of pneumoperi­
toneum was always present. It is even more 
disconcerting, as Schneewind13 has in­
timated in his description of a patient with 
pneumoperitoneum and evidence of peri­
toneal irritation upon whom he operated, 
to discover no abnormalities at all. A sub­
sequent radiological investigation showed 
a normal gastrointestinal tract.
Summary
A case of persisting pneumoperitoneum 
has been presented, in which no signs or 
symptoms of peritoneal inflammation were 
present, and no significant abnormalities 
detected on a radiological investigation of
Fig. 6.
the gastrointestinal system. Six months 
later, while an inguinal hernia was being 
repaired on this patient, an opportunity to 
examine the abdominal and pelvic organs 
became available. Free gas and a small 
amount of clear yellow fluid were present 
in the peritoneal cavity. Marked jejunal 
diverticulosis, in addition to a patchy fi­
brosis of a portion of small bowel wall and 
adjacent mesentery, was also found. The 
patient’s initial symptoms of epigastric dis­
tress, flatulence and borborygmi could well 
be accounted for by the jejunal diverticula, 
because in this condition, the roentgeno­
logical diagnosis is often difficult.
Fig. 7.
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There was no evidence of peritonitis or 
perforation, however, to account for the 
free gas in the peritoneal cavity. It is pos­
sible that, because of the thin translucent 
walls of the jejunal diverticula, gas may 
have diffused through them into the peri­
toneal space without producing a gross site 
of leakage. The stellate shaped, pearly grey 
plaques seen over the serosal surface of a 
segment of ileum and jejunum and their 
mesentery were suggestive of the fibrotic 
end stage of pneumatosis cystoides intestin- 
alis. Several authors have indicated that 
this condition, even at this stage, may cause 
pneumoperitoneum.
Unless this patient’s peritoneum does not 
allow the free transmission of gas, which is 
unlikely, then a continuing supply is being 
produced from some source that is sus­
pected but unproven at this time.
Addendum
Since this paper was written, another case 
of pneumoperitoneum of unknown origin has 
been encountered. In this instance, a 60 year 
old male patient developed epigastric pain of 
moderate severity two weeks before he was 
admitted to hospital. During this period he was 
always able to consume his normal diet with­
out any distress, and the pain gradually 
abated. He had no other symptoms and his 
bowels moved normally. On admission to 
hospital he complained only of very slight 
discomfort in the left side of his abdomen, 
where slight tenderness was also present. His 
abdomen was distended and tympanitic, and 
liver dullness was absent. No other abnormal 
findings were noted clinically, but a radio­
graph showed a large collection of gas under 
both sides of his diaphragm (Fig. 7).
With conservative management only, his 
symptoms rapidly disappeared and results of a 
gastrointestinal series, barium enema and sig- 
moidoscopic examination were normal. At the 
time of discharge three weeks after his ad­
mission, he was entirely asymptomatic and the 
pneumoperitoneum of undisclosed origin had 
entirely disappeared.
R e fe r e n c e s
1. L oughead , J. R.: Pneumoperitoneum, Gastro­
enterology, 15 : 458, 1950.
2. N anson , E. M. a n d  D ra g a n , G. E.: A spon­
taneous pneumoperitoneum due to jejunal 
diverticulosis, Ann. Surg., 143 : 112, 1956.
3. Sidel N. a n d  W o lba r sh t , A.: Spontaneous
pneumoperitoneum from an unknown cause, 
New England J. Med., 2 3 1 : 450, 1944.
4. H in k e l , C. L.: Spontaneous pneumoperi­
toneum without demonstrable visceral per­
foration, Am. J. Roentgenol., 4 3 : 377, 1940.
5. A yres, R. W., Be e so n , C. R. and  Scruggs,
J. B., J r.: Idiopathic pneumoperitoneum; 
review of literature and report of one case, 
Am. J. Digest. Dis., 17: 345, 1950.
6. St e n st r o m , B.: Reflexionen iiber die Aetiologie
des spontanen Pneumoperitoneums gele- 
gentlich eines Rontgenbefundes, Acta 
Radiol., 18 : 624, 1937.
7. G a z in , A. I. et al. :  Pneumatosis intestinalis;
roentgen diagnosis and surgical manage­
ment, Am. J. Surg., 77: 563, 1949.8. Sch o r r , S., U l i.m a n n , T. D. and  L a u fer , S.:
Pneumatosis intestinalis, A. M. A. Arch. Int. 
Med., 88: 362, 1951.
9. Briggs, G. W. Sif r e , R. A. and O verh o lt ,
E. L.: Pneumatosis cystoides intestinalis, 
Ann. Int. Med., 4 0 : 618, 1954.
10. D a l e , W. A. a n d  P ea rse , H. E.: Gas cysts of
the intestines, Surg. Gynec. Obst., 90: 
215, 1950.
11. Koss, L. G.: Abdominal gas cysts (pneuma­
tosis cystoides intestinorum hominis), 
A. M. A. Arch. Path., 53 : 523, 1952.
12. T r a c h t m a n , B., W in d w er , C. and  M et z u e r ,
M. J.: Idiopathic pneumoperitoneum of
four and one-half years’ duration, New 
York J. Med., 5 5 : 1482, 1955.
13. Sc h n e e w in d , J. H.: Spontaneous pneumo­
peritoneum, Am. Surgeon, 22: 525, 1956.
Resume
La presence d’air dans la cavite peritoneale 
est habituellement consideree comme le signe d’un 
trouble grave. Cependant, il peut s’agir d’un 
pneumoperitoine essentiel a evolution benigne 
comme Tillustre le cas d’une femme de 72 ans 
rapporte par l’auteur. Cette malade accusait des 
coliques depuis un an et une perte de poids de 9 
kilos. A la fluoroscopie on decouvrit la presence 
d’air sous le diaphragme. L ’examen clinique a part 
la disparition de la matite hepatique ne revela rien 
qui put expliquer cette anomalie. Elle fut mise en 
observation avec diete legere mais la fonction 
intestinale n’en demeura pas moins normale. Apres 
une semaine on se risqua a lui administrer un 
repas baryte qui montra trois diverticules de la 
seconde portion du duodenum.
Six mois plus tard elle se presenta de nouveau 
pour une masse dans l’aine qui etait une hemie 
inguinale droite. Non seulement on nota encore 
la presence d’air fibre dans la cavite peritoneale 
mais aussi une aero-hydro-ileie segmentaire. A 
l’operation, des que le peritoine fut ouvert on 
sentit barbotter des bulles d’air qui s’echappaient, 
et Ton retira environ 200 c.c. d’un liquide jaunatre 
et sterile. A environ 1.2 m. de 1’ileon terminal, 
le grfile etait couvert de points gris perle en 
asterisques qui representaient autant de petites 
cicatrices et que 1’on voyait aussi sur le mesentere 
le long des arcades vasculaires. Le debut du 
jejunum comportait plusieurs gros diverticules en 
grapnes. Apres contention de la hemie on referma 
l’abdomen et les suites postoperatoires furent sans 
histoire. Un autre cas semblable chez un homme 
de 60 ans est aussi rapporte en addendum.
A part les cas ou le pneumoperitoine est cree 
comme mesure therapeutique ou diagnostique, la 
presence d’air ou de gaz dans le grand ventre est 
le resultat de perforations traumatiques ou patho- 
logiques, des suites facheuses d’une instrumenta-
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tion malheureuse, ou d’un ensemencement bacil- 
laire. Dans la grande majorite de ces cas on observe 
des signes non equivoques de peritonite. On pre­
tend que certaines perforations ne permettraient
que rechappernent de gaz. II semble que le 
pneumoperitoine essentiel soit le resultat de la 
permeabilite des vesicules de la pneumatose 
kystique.
MODERN TRENDS IN GASTROENTEROLOGY
(Second Series). Edited by F. Avery Jones, 
Central Middlesex Hospital, London. 415 pp. 
Must. Butterworth & Co. (Canada) Limited, 
Toronto, 1958. $15.75.
The first volume of this series appeared in 
1952 and contained 34 chapters and more 
than 800 pages. Although it too attempted to 
emphasize recent advances in selected subjects 
it dealt with many subjects in a much more 
general way. The present volume is designated 
by Illingworth in his introduction as a com­
panion volume—a most apt description of this 
excellently produced, beautifully planned, com­
pact book, which brings one up to date in all 
the important fields of gastroenterology. It is 
not a textbook on the subject and systematic 
treatment of gastroenterology is left to such 
standard books as are available, but every one 
of the 24 chapters contains the most up-to-date 
information on its particular subject and a very 
full list of references.
It is difficult to single out any particular 
feature but the reviewer feels that the inclu­
sion of American experts such as Bockus and 
Palmer and of writers from other countries 
has given this book an international flavour 
and enhanced the value of its contents, as 
being of global validity. Jan Waldenstrom of 
the University of Lund gives a lively descrip­
tion of the clinical picture of carcinoid tumours; 
Bengt Pernow of the Department of Physiology 
at Stockholm, deals with the chemical and 
physiological aspects of these tumours, while 
the pathologist Basil C. Morson of London, 
England, gives a fine description of the general 
and special pathology of carcinoid tumours 
including their method of spread.
The chapter on steatorrhoea by W. T. Cooke 
and J. M. French is typical of most of the 
chapters on other clinical conditions. It  is 
written by experts who have themselves made 
important contributions to the subiect and 
are able to present it lucidly and convincingly.
Anyone familiar with the textbook and the 
numerous writings of H. L. Bockus will enjoy 
the chapter on ulcerative colitis. The effects 
of ACTH and corticosteroids on the alimentary 
tract is a timely topic and is covered by L. J. 
Witts of Oxford. He deals with the undesirable 
effects on the alimentary tract in the thera­
peutic use of these agents as well as their 
use in the treatment of hepatitis, steatorrhoea 
and of course ulcerative colitis.
The chapters on the Mallory-Weiss syn­
drome, the Peutz-Jeghers syndrome and newer
knowledge of the physiology of smooth muscle 
of the alimentary tract were particularly in­
structive to this reviewer. The comprehensive 
approach to cancer of the alimentary tract 
will serve as a guide for many writers on the 
subject for years to come. The publishers can 
be congratulated on this well produced book 
and on the excellent illustrations.
AN INTRODUCTION TO EXPERIM ENTAL
SURGICAL STUDIES. W. J. Dempster. 463
pp. Must. Charles C Thomas, Springfield, 111.;
The Ryerson Press, Toronto, 1957. $12.00.
Dempster’s book is intended for the postgradu­
ate student of surgery first engaging in ex­
perimental surgery and research.
The method of approach is by selection of a 
clinical problem followed by an outline of the 
general trend of research in that particular 
field, including the basic surgical fundamentals 
essential in considering and developing the 
problem.
The selection of topics is excellent, par­
ticular attention being given to those problems 
of current interest. Tissue regeneration, wound 
healing, tissue grafting and transplantation are 
adequately covered. The problems of hypo­
thermia and hypertension are of special in­
terest, as is the consideration of the cardio­
vascular system dealing with cardiac surgery, 
heart-lung substitutes, shock and peripheral 
vascular phenomena.
Chapters 2 to 4 are concerned with the be­
haviour of injured tissues under various con­
ditions. The biochemical data are well docu­
mented and present an adequate introduction 
to the special problems which come later.
Of particularly high quality is the section on 
genito-urinary investigation which aptly dis­
plays Dempster’s enthusiasm and original work 
in this field. The section on gastroenterological 
problems is short; however, it contains a 
tremendous amount of experimental data on 
stomach, intestine, pancreas and liver, and the 
presentation is excellent. Reference selection 
and documentation are excellent throughout 
the book.
This book is a valuable contribution for 
every research laboratory. The book should 
be read not only by the postgraduate student 
of surgery, but by every surgeon who would 
like to give his patient the benefit of the ad­
vances of his profession and at the same time 
protect the patient from unwarranted experi­
mentation.
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CIRCULATING FIBRINOLYSIN IN CARCINOMA OF THE PROSTATE
J. BALFOUR, M.D., F.R.C.S.[C],“ Vancouver, B.C.
F ibrinolysis is the aseptic breakdown of 
whole blood clot. The first reported case 
of this phenomenon associated with meta­
static carcinoma of the prostate was that 
reported by Tagnon and his colleagues1 
in 1952. Since then, there have been numer­
ous case reports in the literature.2' 4 While 
similar types of reaction have been reported 
in association with pregnancy, overwhelm­
ing infection, benign prostatic hypertrophy 
and several types of carcinoma, this presen­
tation deals only with that associated with 
metastatic carcinoma of the prostate.
Huggins5 first demonstrated the presence 
of fibrinolysin in normal prostatic tissue 
and Tagnon showed it to be present in 
carcinomatous prostatic tissue. This latter 
fact has been confirmed by Aboulker.6 
There are at present two theories as to the 
possible mechanism of the fibrinolysis in 
carcinoma of the prostate. The first is that 
held by Tagnon: “That the fibrinolysin is 
produced by the prostatic tissue and acts 
directly on either the fibrinogen or fibrin 
to dissolve the clot”. The second, that held 
by many hasmatologists, is: “That the 
products of the carcinoma act on an acti­
vator present in the blood and this activator 
acts on profibrinolysin which is normally 
present to produce fibrinolysin; the latter 
in turn acts on the fibrinogen to dissolve 
the clot”. This fibrinolysin has been found 
present in 12% of cases of carcinoma of 
the prostate with metastases.2
This paper is based on six cases of car­
cinoma of the prostate seen at the Van­
couver General Hospital and Shaughnessy 
Hospital in a one-year period. All were 
cases of widespread metastatic disease and 
all showed the presence and effects of 
circulating fibrinolysins.
Case 1.—E.S., a 57 year old man, was first seen in March 1955, when he was admitted to hospital with gross haematuria and clot retention. Carcinoma of the prostate had been diagnosed in 1954 and treated by orchiectomy
and stilboestrol. X-ray therapy to the spine for metastatic lesions had also been given in 1954.
On admission to hospital, the non-protein nitrogen (N.P.N.) was 42 mg. %, the serum acid phosphatase was 2.3 King-Armstrong units and the alkaline phosphatase was 11 K.A. units per 100 ml. Prothrombin activity was 100% of normal. Radiographs of the spine and pelvis showed evidence of widespread sclerotic lesions. Clots were evacuated from the bladder and 6 g. of adenocarcinomatous tissue was removed by transurethral resection. Drainage was clear at the end of the procedure, but during the next 24 hours the bladder had 
to be evacuated of stringy clots three times. A total of 6000 c.c. of whole blood was given.
The test for circulating fibrinolysin was posi­tive. Stilbcestrol therapy having been ineffec­
tive, the patient was started on cortisone 25 mg. four times a day. The result was dramatic; bleeding was controlled after the second tablet and did not recur during the next three weeks. This patient died from an acute coronary thrombosis at that time.
Case 2.—T.L., a 72 year old man, was admitted to hospital on April 2, 1955, com­plaining of difficulty in walking and inability to void. The N.P.N. was 39 mg. %, acid phosphatase 82 K.A. units, alkaline phospha­tase 11 K.A. units per 100 ml. A transurethral resection was done on April 4, and a diagnosis 
of carcinoma of the prostate was confirmed. Excessive bleeding followed the operation and he required a total of 4500 c.c. of blood during the next week. The prothrombin activity was 50% of normal and showed very little response to vitamin K.
The presence of circulating fibrinolysins was proven and the patient was started on corti­sone, 50 mg. intramuscularly twice a day and stilbcestrol, 5 mg. three times a day intra­muscularly and orally. During the following week, bleeding was completely controlled and the acid phosphatase level dropped to 4 K.A. units per 100 ml.
This patient later had a decompression of the dorsal spine for relief of pressure from secondary carcinomatous deposits with no difficulty from bleeding. He died shortly after this of a bronchopneumonia.
“Associate Professor of Surgery, University of British Columbia.
Case 3.—T.C., an elderly patient, was ad­
mitted to hospital with a history of gross
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hasmaturia for an indefinite period of time. 
He was mentally confused and never able to 
give a significant history. On physical examina­
tion diffuse areas of ecchymosis were seen 
over the entire thorax and abdomen, as well 
as on the extremities. Rectally, the prostate 
was stony hard and fixed. The haemoglobin 
level on admission was 80%, N.P.N. 47 mg. %, 
acid phosphatase 46.8 K.A. units and alkaline 
phosphatase 64 K.A. units per 100 ml. The 
urine grew no microorganisms on routine cul­
ture. At cystoscopy some gross blood was 
seen coming out from each ureteral orifice 
and the prostate bled freely. Retrograde pyelo- 
grams were normal. Radiographs of the spine 
and pelvis revealed extensive sclerotic lesions 
compatible with secondary metastatic carcin­
oma of the prostate. A complete hasmatological 
examination was done and circulating fibrin- 
olysins were found. The platelet count was 
normal. The prothrombin activity was 65% 
of normal. Because the haemorrhagic manifesta­
tions were increasing and the haemoglobin level 
was dropping, combined methods of recom­
mended treatment were instituted. The patient 
was given prednisone (Meticorten) 10 mg. 
four times a day, blood transfusions (a total 
of 3500 c.c.), and one bottle of serum albumin. 
Intravenous stilboestrol diphosphate (Honvol) 
was administered in daily doses of 500 mg. 
The hasmaturia subsided rapidlv and the areas 
of ecchymosis began to decrease although 
the blood still showed evidence of large quanti­
ties of fibrinolysins. Eleven days later a biopsy 
specimen of bone from the right iliac crest 
showed carcinomatous cells staining strongly 
positive for acid phosphatase by Gomori’s 
method. One week later, the intravenous 
stilboestrol was discontinued and the patient 
was given the oral preparation.
Although he had shown no untoward im­
mediate response to the bone biopsy, within 
two days after discontinuance of the intra­
venous preparation the gross hasmaturia began 
again and there was diffuse subcutaneous 
haemorrhage at the site of the biopsy and 
extending down into the scrotum. Intravenous 
stilboestrol was again started and continued 
for a further two weeks, at which time the 
patient was so well that he refused the intra­
venous injection and was given oral stilboestrol, 
5 mg. three times a day. While he was on 
the intravenous preparation, his acid phos­
phatase fell from the highest recording of 
46.8 K.A. units gradually but progressively to 
11.2 K.A. units per 100 ml. on the date of 
discontinuing the intravenous preparation. It 
continued to fall while he was on the oral 
preparation to a low point of 3 K.A. units.
There was no change in the alkaline phos­
phatase level, which remained markedly ele­
vated. Haemorrhagic manifestations did not 
recur but the blood continued to show 
small amounts of circulating fibrinolysins. 
Repeat radiographs of the lumbar spine and 
pelvis showed no demonstrable changes in the 
appearance of the metastases. The patient re­
mained in good health for six months, after 
which he was lost to sight.
C a se  4.—W .G., an elderly man, was first ad­
mitted to hospital in December 1951, with 
urinary obstruction. The acid phosphatase 
level was 20.7 K.A. units. Radiographs of the 
spine and pelvis revealed multiple osteoblastic 
metastatic lesions. Twenty-eight grams of pros­
tatic tissue was resected, and the tissue 
showed an adenocarcinoma apparently well 
differentiated. The patient was discharged on 
stilboestrol therapy. He got along reasonably 
well until 18 months before his recent ad­
mission to hospital, when symptoms of increas­
ing urinaiy obstruction began. The patient 
learned to catheterize himself and apparently 
did this for several months. Eventually he 
required periodic urethral dilatations. He was 
admitted to hospital on September 28, 1955, 
with a history of increasing weight loss and 
periodic gross hasmaturia in addition to his 
obstructive uropathy. Acid phosphatase level 
on admission was 20 K.A. units; alkaline phos­
phatase 12 K.A. units per 100 ml.; N.P.N. 
34 mg. %; haemoglobin level 75%. An intra­
venous pyelogram showed a hydronephrosis 
of the left kidney and some dilatation of the 
right ureter. Radiographs of the spine and 
pelvis showed the presence of osteoblastic 
metastases. On October 1, 1955, 17 g. of 
prostatic tissue was resected. The procedure 
took 40 minutes and he appeared to withstand 
it well. Blood pressure was maintained at 
100/80 mm. Hg. Drainage on the afternoon 
of operation was only moderately blood-tinged. 
At 3.00 a.m. on October 22, the patient’s 
blood pressure dropped to a systolic level of 
70 mm. Hg and urethral drainage was found 
to be brightly sanguineous. There was a con­
siderable amount of bleeding around the 
catheter but clots were not a problem. The 
presence of circulating fibrinolysins was proven. 
Bleeding was temporarily controlled by trac­
tion on the urethral catheter. From then until 
his death, the patient continued to bleed 
heavily at intervals, and his blood pressure 
could not be maintained within normal limits. 
A total of 3000 c.c. of blood was administered 
without effect, although the haemoglobin level 
was never allowed to drop below 63%, with a
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hasmatocrit of 27%. The patient died in shock 
the following day.
At autopsy, the immediate cause of death 
was thought to be pulmonary oedema. There 
were generalized metastases from the car­
cinoma of the prostate.
Case 5.—In March 1954, W.W. was ad­
mitted to hospital with a history of urinary 
obstruction. Examination revealed a large 
prostate. On March 20, a retropubic prosta­
tectomy was performed. At this time it was 
obvious to the operator that either a malig­
nant tumour or an infarction was present, and 
the bulk of the prostate was enucleated. The 
weight of the enucleated prostate was 47 g., 
and microscopically it showed the picture of 
benign nodular hyperplasia. On March 19, 
the acid phosphatase level was reported as 
12.7 K.A. units per 100 ml., and on March 27, 
after operation, it was recorded as 1.8 K.A. 
units. Results of other laboratory tests were 
otherwise within normal limits.
After discharge from hospital, the patient 
continued to have gross haematuria and 
dysuria. He was re-admitted to hospital on 
May 30. On June 19, 15 g. of prostatic tissue 
was resected, and a widespread poorly dif­
ferentiated adenocarcinoma was found in this. 
Acid phosphatase level was recorded as 4.8 
K.A. units per 100 ml. on that admission. He 
was discharged on July 8, 1954, on oral 
stilbcestrol therapy.
The patient was not re-admitted to hospital 
until September 2, 1955. He had had a course 
of deep x-ray therapy in the meantime. On 
his final admission to hospital, the patient 
had gross haematuria with clots, which had 
become progressively worse. His haemoglobin 
level on admission was 42% (6 g. %); his N.P.N. 
was 36 mg. %, acid phosphatase 5.7 K.A. 
units and alkaline phosphatase 20 K.A. units 
per 100 ml. The patient continued to bleed 
profusely, requiring evacuation of clots on 
several occasions during the 10 days before 
his death. The presence of circulating fibrin- 
olysins was proven. The urine did become 
clear on occasions for a few hours, only to 
be followed by a repeated haemorrhage. A total 
of 3600 c.c. of blood was administered. The 
highest recorded haemoglobin reading during 
admission was 64%, accompanied by a hasma­
tocrit of 28%. Twenty-five mg. of cortisone 
was given twice daily without apparent effect. 
He died on September 12 in a terminal state 
of shock.
Case 6.—V.T., a 77 year old man, was found 
to have a carcinoma of the prostate in 1951.
He refused orchiectomy and had taken stil­
bcestrol intermittently since that time. Radi­
ography of his spine showed metastatic car­
cinoma in the 11th dorsal vertebra.
He was re-admitted to hospital on January 
23, 1956, because of excessive bleeding from 
the nose, from a small cut on the face, and 
from his mouth. A small puncture wound in 
his left ear poured blood. His retina showed 
evidence of haemorrhage; his urine was grossly 
bloody and stools were positive for blood.
The prothrombin was less than 10% of 
normal; the acid phosphatase level was 25 
K.A. units and the alkaline phosphatase level 
was 58 K.A. units. The presence of circulating 
fibrinolysins was proven and treatment was 
started with intravenous stilbcestrol diphos­
phate (Honvol), 250 mg. the first day and 
500 mg. on four succeeding days. This was 
followed by stilbcestrol 5 mg. three times a 
day orally. Bleeding was completely con­
trolled within four days and his prothrombin 
activity was up to 100% in six days. A total of 
2500 c.c. of whole blood had also been used. 
One month later his acid phosphatase level 
was down to 4 K.A. units.
D iscussion
Solomon and Stefanini7 have suggested 
the use of cortisone in fibrinolytic states. 
Cortisone appeared to work dramatically in 
Case 1, but failed to influence the clinical 
picture in the other three cases in which 
it was used. It  has been observed by 
Tagnon and D olaz that there is no correla­
tion between the level of acid phosphatase 
in the blood and the presence of fibrinoly- 
sin. Since the acid phosphatase level is 
raised only in 18%  of the cases of metastatic 
carcinoma of the prostate and fibrinolysins 
occur in 12% , it is unlikely that any cor­
relation will be found. The response to 
therapy, however, in Cases 3 and 6 seems 
to show a correlation between a declining 
acid phosphatase level and a decreased 
titre of fibrinolysin in the blood.
The prothrom bin activity is almost always 
reduced in the presence of pathological 
levels of fibrinolysin. In Case 1 it was 
reported as 100%  of normal but since this 
was the only reading there may have been 
a laboratory error. The reduction of pro­
thrombin activity is probably due to the 
proteolytic effect of the fibrinolysin on the 
“prothrombin complex” substances.
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T r ea tm en t
We are now on the alert for the presence 
of fibrinolysin in the blood of all patients 
we suspect of having carcinoma of the 
prostate. All these patients are screened 
by examining samples of blood after the 
method of Biggs and Macfarlane.8 If a 
positive test is obtained, treatment is as 
follows:
1. No traumatic procedures such as 
catheterization or dilatation are allowed.
2. Intravenous stilboestrol diphosphate 
(Honvol), 500 mg., is given daily.
3. Cortisone, 25 mg., is given four times 
a day.
4. Transfusions with packed cells are 
used. Packed cells are preferred because 
giving whole blood may mean pouring 
more fibrinolysins into the blood plasma.
5. Serum albumin contains an anti- 
fibrinolysin; while it had little apparent 
effect in the one case in which we used it, 
it may still be of some value.
6. Fibrinogen, 6 g., intravenously, is 
given at once and repeated if necessary. 
Fibrinogen is found in Cohn’s fraction I. 
Since profibrinolysin also precipitates in 
this fraction with some of the methods, a 
suitable method for obtaining fibrinogen 
free of profibrinolysin must be used.
7. Blood is checked daily for the presence 
of fibrinolysin, as above.8
S u m m a r y
Six cases of carcinoma of the prostate 
with circulating fibrinolysin have been pre­
sented. Since it occurs in 12% of cases of 
carcinoma of the prostate with metastases, 
blood samples should be routinely screened 
in all cases. The value of various modes of 
treatment is discussed. Fibrinolysin from 
an unsuspected carcinoma of the prostate 
should be considered as a possible cause of 
any obscure bleeding problem in elderly 
males.
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R e su m e
On parle de fibrinolyse lorsqu’il y a destruction 
aseptique dun caillot sanguin. Ce phenomene 
survient dans certaines affections ou etats, tels 
la grossesse, divers cas de carcinomatose et dans 
1’hypertrophie prostatique. Le present article traite 
uniquement de la fibrinolyse que l’on observe 
dans des cas de cancer de la prostate.
On a pu mettre en evidence, dans le tissu pros­
tatique normal, une enzyme responsable de cette 
action: la fibrinolysine. Plusieurs hypotheses ont 
ete avancees pour expliquer ce mecanisme chi- 
mique: ou bien, la fibrinolysine serait capable 
d’agir directement sur la fibrine ou le fibrinogene; 
ou bien, le carcinome prostatique secreterait un 
activateur de la profibrinolysine normalement 
presente dans le plasma, ce qui augmenterait le 
taux de fibrinolysine.
L ’auteur presente alors, de fagon detaillee, six 
observations personnelles de cas: chez tous, il 
s’agit de malades atteints de carcinome de la 
prostate ayant fait des hematuries spontanees et 
des hemorragies post-operatoires causees par une 
elevation anormale du taux de fibrinolysine (cette 
derniere fut dosee au laboratoire).
Le traitement de ce syndrome consiste a pre- 
venir tout traumatisme: catheterisations et dila­
tations uretrales devront etre interdites; admi- 
nistrer du stilboestrol et de la cortisone; transfuser, 
en cas de besoin, non avec du sang total, ce qui 
risquerait d’amener encore plus de profibrinoly­
sine, mais avec des globules deplasmatises; donner 
de la serumalbumine qui -est antagoniste de la 
fibrinolysine (bien que l’auteur signale n’avoir 
pas eu de resultat net dans le seul cas ou il eut 
l’occasion de l’essayer); donner du fibrinogene; 
controler journellement par le laboratoire le taux 
sanguin de fibrinolysine.
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POSTOPERATIVE BLEEDING AFTER 
EXTRACORPOREAL CIRCULATION0
T. A. WRIGHT, M.D.,t JOHN DARTE, M.D.J and W. T. MUSTARD, M.D.,§ Toronto
Uncontrolled general bleeding after 
surgery is becoming more frequent with 
extensive surgical procedures requiring mas­
sive blood replacement and in prolonged 
cardiovascular procedures involving extra­
corporeal circulation. During an extracor­
poreal procedure blood is subjected to an 
anticoagulant, an anticoagulant antagonizer 
and contact with such foreign surfaces as 
plastic, silicone and antifoam. Despite ade­
quate haemostasis during thoracotomy 
closure, postoperative haemorrhagic epi­
sodes have been attributed to the following 
causes: deficiency of ionized calcium, ele­
vation of citrate levels, platelet deficiency, 
fibrinolysis, depression of fibrinogen levels, 
decrease in factor V, incompatible blood 
transfusions, hypothermia and heparin re­
bound. One or two of the above mentioned 
factors have been carefully studied in 
patients with unusual bleeding, and when 
a change has been observed it has often 
been considered the cause of the bleeding 
episode. The purpose of the present study 
was to evaluate some of the commonly 
recognized blood factors responsible for 
clotting and control of haemorrhage. It was 
carried out on clinical patients and labora­
tory animals, who were subjected to the 
extracorporeal circulatory system for vary­
ing lengths of time.
This study involves the changes found 
in platelets, prothrombin, fibrinogen and 
antihaemophilic globulin, during the time 
that the patient or laboratory animal was 
connected with the extracorporeal system. 
The results were compared with those in 
blood allowed to coagulate slowly in sili- 
coned containers. This study was under­
taken with full realization of the complexity
°From the Research Institute and Department of 
Surgery, Hospital for Sick Children, Toronto. This 
work was aided by a grant from the Ontario Heart 
Foundation.
fResearch Fellow, Hospital for Sick Children. 
jResearch Associate, Hospital for Sick Children.
§ Associate Surgeon, University of Toronto.
Author’s address: W.T.M., Suite 206, 200 St. Clair 
Ave. West, Toronto 7, Ontario.
of the coagulation mechanism, particularly 
when materials have been added to blood.
M aterials and M ethods
Fourteen clinical cases were studied on 
the extracorporeal circulation, which con­
sisted of the Cowan pump1 and the DeWall 
bubble oxygenator,2 and 14 laboratory 
animals were subjected to the use of an 
autogenous lung preparation with the 
Sigmamotor pump. Both the animals and 
the patients received heparin 1.5 mg. per 
kg. of body weight. The blood used to fill 
the extracorporeal circuit contained 1.8 
mg. of heparin per 500 mg. of blood.
Methods
1. Whole blood clotting time (Lee and 
White3).
2. Platelet count (Brecher and Cron- 
kite4 ).
3. One stage prothrombin (Quick5).
4. Two stage prothrombin area method 
(Biggs and Macfarlane6).
5. Thrombin — fibrinogen dilution curve 
( Biggs and Macfarlane7).
6. Thromboplastin generation test ( Biggs 
and Douglas8).
7. Antihasmophilic globulin assay (Mus­
tard’s9 modification of Pitney10).
8. Acid precipitated globulin determina­
tion (Douglas and Biggs11).
9. Thromboplastin dilution curve ( Biggs 
and Macfarlane12).
10. Fibrinogen determination.—Ten milli­
litres of blood was withdrawn from the 
extracorporeal system and the cells were 
separated by centrifuging; to this plasma 
sufficient protamine sulfate was added to 
clot. The clot was then spun out on a 
weighed glass rod, washed twice in normal 
saline and once in distilled water, dried 
in an oven at 100° C. for one hour and 
then re-weighed to determine the amount 
of fibrin deposited.
11. Clotting of blood in siliconed con­
tainers— One hundred millilitres of blood 
was taken from the external jugular vein
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of an animal by inserting a silicoried poly­
ethylene tube into the right auricle and 
the blood was allowed to flow into a sili- 
coned beaker. Three-millilitre samples were 
taken from the beaker every minute and 
placed in siliconed test tubes to which 
heparin (4 international units per c.c. of 
blood) had been added. These samples 
were taken until the blood clotted.
Study of the Blood Factors
Fibrinogen
Samples of blood were taken every five 
minutes during the extracorporeal proced­
ure. Fibrinogen levels before perfusion 
ranged from 541 to 642 mg. % with an 
average of 580 mg. %, while the levels after 
perfusion ranged from 329 to 367 mg. % 
with an average of 352 mg. % after 40 
minutes on the extracorporeal circulatory 
system. This was a drop of 52.8% in the 
amount of circulating fibrinogen. Blood 
which has been allowed to clot slowly in 
siliconed containers shows a similar de­
crease of 55.9%. The blood in the siliconed 
containers shows a more rapid fall than the 
blood in the extracorporeal system, because 
the blood in the latter is heparinized and 
clots at a much slower rate.
The minimum blood fibrinogen level is 
not easy to define. In an uncomplicated 
case of afibrinogenemia it seems that 60 
mg. % of fibrinogen is sufficient to restore 
normal clotting. It would appear from our 
studies that the drop in fibrinogen level 
is not severe enough in itself to be the 
cause of serious postoperative bleeding.
Prothrombin
The sample of blood taken at the begin­
ning of the procedure was taken to be 
100%, and to this all references were made. 
The results on the extracorporeal system 
show an initial increase in prothrombin 
during the time on the pump, reaching 
a height of 172% at the end of 20 minutes. 
In the siliconed beaker technique a peak 
of 240% was reached in two minutes. 
This is an “apparent” prothrombin increase, 
because in the method used one is actu­
ally measuring the yield of prothrombin 
generated and assuming that this represents 
the amount of converted prothrombin. It is
not clear whether this increase is due to the 
activation of a prothrombin “precursor”, 
as was suggested by Bordet13 and Quick,14 
or to the activation of a prothrombin “con­
verter” which in turn increases the yield of 
thrombin from prothrombin, thus confirm­
ing the work of Ware and Seegers.15 Both 
samples of blood show a decrease in pro­
thrombin after these peaks, so that after 
50 minutes of extracorporeal circulation 
and after 20 minutes in a siliconed beaker 
the blood showed a prothrombin level of 
123%. In a small number of cases these 
results were confirmed by the area method 
of Biggs and Macfarlane.16 The descending 
arm of the prothrombin curves in Figs. 1 
and 2 parallel the other fractions which 
were being measured.
Since 50% or over is required for clotting 
it seems reasonable to conclude that the 
prothrombin is adequate for clotting and 
is not a cause of postoperative bleeding.
Platelets
The exact manner in which platelets 
function in blood coagulation and clot
Fig. 2.—Composite blood picture—clotting in 
siliconed glassware.
144 CANADIAN JOURNAL OF SURGERY Vol. 2
Fig. 3 .—Platelets (in thousands).
retraction is not quite clear. The platelet 
count at the beginning of the operation 
on the laboratory animals varied between
215.000 and 251,000. During the procedure 
there was a decrease from an average of
231.000 to 116,000 over a period of 50 
minutes. While the children were being 
perfused there was a drop from 377,000 
platelets to an average of 152,000 platelets 
after they had been on the extracorporeal 
circuit for 20 minutes.
It was shown by Clifton,17 and Ellis18 and 
lately by Howland19 that during opera­
tion and postoperatively platelets decrease 
in number. Ellis noted that after subjecting 
a dog to open cardiac surgery with occlu­
sion of the great vessels the platelet count 
decreased on an average by 48,000. It is 
known that in cases of thrombocytopenia 
(especially secondary) there is a rough cor­
relation between the platelet count and
the severity of bleeding. Bleeding does not 
usually occur unless the platelets are fewer 
than 60,000 per c.mm. In the clinical 
cases which did bleed postoperatively it 
is noted that the platelets did not approach 
this level (see Fig. 3 ). Thus one might 
assume that the decrease in the number of 
platelets is not the cause for the bleeding 
tendency.
Antihsemophilic Globulin
The antihemophilic globulin (AHG) 
level at the beginning of the operation on 
patients and animals was 100%. Samples 
were taken every five minutes while the 
subject was on the extracorporeal system 
and the AHG level was found to decrease 
to as low as 35% after 50 minutes of per­
fusion. The usual length of time of labora­
tory perfusion with the Sigmamotor pump 
and autogenous lung preparation was 30 
minutes and the level of AHG varied from 
45 to 64%. The lowest AHG levels were 
seen in an eight year old and a 16 year old 
patient on the pump for 56 and 48 minutes 
respectively, whereas the highest level was 
70%—recorded on a seven month old and 
a six year old who were perfused for 30 
minutes and 20 minutes respectively. It 
appears that AHG depletion is directly 
proportional to the volume flow and time of 
perfusion.
T A B L E  I .— An t ih e m o p h il ic  G lo bu lin  Assay o f  P a t ie n t s*
Post-perfusion%  AH G  bleeding
Patient Age
at end of perfusion Time on pump O.R. R .R. Total
D .J .R ............ ................  7 months 70 30 min. 900 300 1200
D .M ............... ...........  6 years 70 20 “ 575 1000 1575
N.A.H........... ..................... 13 “ 60 24 “ 1100 800 1900
T .C ................. ..................  7 “ 60 40 “ 1100 1700 2800
J . B .................. ..................... 8 “ 60 23 “ 900 800 1700
G .G ................ . . .  13 “ 58 30 “ 600 1000 1600
R .S ................. ..................... 6 “ 55 28 “ 1600 1100 2700
S .D ................. .....................  10 “ 55 30 “ 1500 1400 2900
N.A................ .....................  10 “ 50 50 “ 1000 500 1500
.r.F.................. ..................  13 “ 45 30 “ 3700 900 4600
P .D ................. .....................  9 “ 45 20 “ 2500 3200 5700
P.R.................. .....................  12 “ 45 36 “ 2100 1500 3600
E .M ................ ................... 8 “ 23 56 “ 3700 3000 6700
R .M ............... ................... 16 “ 23 48 “ 1000 7000 8000
‘Only patients who bled excessively after perfusion were included in this study. 
O.R. =  Operating room.
R .R . =  Recovery room.
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D iscussion
From the observations of Brinkhous et 
al.™ on hasmophilic dog blood and Biggs 
and Macfarlane21 on a series of patients 
investigated by the AHG assay method, 
it has been suggested that a level of anti- 
haemophilic globulin of at least 35% of 
normal is required to maintain adequate 
haemostasis and to prevent bleeding from 
minor injuries and that 50% is required 
to cover major injuries or operations, 
i hemophilic patients with less than 20% 
AHG have bled severely, even though the 
clotting time and prothrombin consumption 
were normal. Below 10% AHG the pro­
thrombin consumption is usually abnormal 
but it is not until the level is below 2-5% 
that the clotting time is prolonged.
Patients who bleed postoperatively may 
have a normal prothrombin consumption 
index and clotting time and yet have anti- 
haemophilic globulin levels in the bleeding 
range.
If the AHG has been depleted below 
50% by a long extracorporeal perfusion, 
it must be raised well above this level to 
restore clotting. The administration of large 
quantities of fresh whole blood as an 
empirical treatment for such postoperative 
bleeding probably brings about clotting by 
raising the AHG level. If this is true, and 
we believe it is, it would be wise, particu­
larly in children, to determine the AHG 
level at the end of perfusion, and if it is 
below 50% to administer AHG directly.
Unfortunately purified AHG is difficult 
to obtain and we have only been able to 
use it on one occasion, in the case of J.F., 
in whom an AHG level of 45% after perfu­
sion was quickly restored to 60% by AHG 
concentrate, with cessation of bleeding.
Conclusions
It appears that a lowering of the anti­
hemophilic globulin level takes place while 
blood is slowly clotting. During perfusion 
on the extracorporeal circulation this takes 
place at a rate of about 10% every ten 
minutes and varies somewhat with flow 
rates. We feel that an AHG determination 
is helpful after any prolonged perfusion, 
and restoration to above 50% necessary to 
restore clotting. AHG concentrate, when
available, is a better substitute than fresh 
whole blood or frozen plasma in infants 
and children.
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R esum e
Les auteurs de cette etude se sont propose 
d’evaluer certains facteurs de l’hemostase chez des 
malades et des animaux de laboratoire soumis a 
la circulation extra-corporelle. Ils ont limite leurs 
recherches aux variations des plaquettes, de la 
prothrombine, du fibrinogene et de la globuline 
antihemophilique au cours de la derivation.
Le fibrinogene subit une chute de 52.8%  au 
cours de la derivation; on observa une diminution 
semblable (55 .9% ) dans le sang qu’on laissa 
coaguler dans des receptacles silicones. Puisque 
60 mg. % de fibrinogene suffisent a combattre une 
afibrinemie simple, le taux moyen de 580 mg. 
obtenu apres ces experiences semble eliminer cette 
cause.
Le dosage de la prothrombine indiqua tant dans 
le sang des sujets que dans le sang temoin une 
augmentation (factice) atteignant 172% apres 
20 minutes chez celui-la et 240% apres deux
minutes chez eelui-ci. L’epreuve n’indique que 
la consommation de prothrombine sans necessaire- 
ment tenir compte de 1’activation d’un precurseur. 
Si Ton considere une prothrombinemie a 50% ou 
plus comme suffisante a la coagulation, ce facteur 
est done exonere.
En depit d’une diminution des plaquettes d’en- 
viron la moitie tant chez les animaux que chez 
les humains, le taux moyen apres la periode de 
circulation extra-corporelle etait encore deux fois 
plus eleve que le niveau auquel on s’attend a 
I hemorragie par thrombocytopenie. Les plaquettes 
ne furent done pas en cause.
Le dosage de la globuline antihemophilique 
montra un abaissement proportionnel a la duree 
de la derivation et au volume de sang perfuse. On 
nota un taux de 45 a 64 %> apres 30 minutes et 
en general une diminution d’environ 10% par dix 
minutes. La prevention de l’hemorragie dans les 
blessures graves et les operations majeures exige 
un niveau minimum de cette globuline de 50%. 
La therapie ideale serait done la restauration d’un 
taux adequat par administration de G.A.H. Ce 
produit est mameureusement rare car il est d’une 
fabrication couteuse. Le seul malade chez qui les 
auteurs ont pu 1’employer pour rehausser le taux 
de 45% a 60% a repondu tres favorablement.
SURGICAL PHILOSOPHY0
“What do we mean by surgical philosophy? 
The surgeon knows or should know that when 
he makes an incision he has damaged the body 
no matter how gentle and careful he has been. 
The area will never be the same again. No 
normal person wants his body marred by scars 
or mutilated by having parts removed. Some 
psychopathic individuals, on the other hand, 
get satisfaction by having operations performed 
on themselves. Surgeons must learn to estimate 
the realities in these cases and do their best to 
avoid putting one more scar on the battle­
ground. The justification for surgery is appar­
ent when it is the surgery of necessity, such 
as severe trauma, hemorrhage, perforation, ob­
struction, gangrene, or malignancy. It may 
not be quite so evident when it is the surgery 
of election, after medical treatment has not 
been successful as in duodenal ulcer, regional 
enteritis, ulcerative colitis, or in uncomplicated 
diverticulitis, hypertension, quiescent infection, 
or stone in biliary tract, or benign tumor, 
or for cosmetic purposes. The surgery of pre­
vention or prophylaxis is another category
“Morton, J. J.: Surgical philosophy, Surgery, 44: 
-927, 1958.
where the justification should be under scrutiny. 
Some such operations are tonsillectomy, ap­
pendectomy, polypectomy, and removal of 
skin or breast lesions. The surgery of palliation 
must be carefully evaluated from the point 
of view of time, severity of the surgical attack, 
and the promise of relief. In other words, 
except for the surgery of necessity, the surgeon 
must carefully weigh the advantages against 
the possible results and possible complications. 
This amounts to the actual estimation of cal­
culated risks. Just because a surgeon has been 
trained to use his techniques in an expert 
manner is no reason why he should make use 
of them indiscriminately. He should not be 
scalpel-happy. He should think of his patient 
and question whether everything has been 
tried that might make it possible to avoid 
surgery. When he is convinced and his medical 
confreres agree, then the prospect should be 
presented fairly to the patient and his rela­
tives. It is not fair to them to ask that they 
make the decision. They are in no position 
to do this since they do not have the back­
ground to weigh the evidence. The surgeon 
must take the responsibility himself. The risks 
are his and the outcome depends upon his 
skill and the reaction of the patient to it. These 
he must be able to estimate.”
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MEDIASTINAL AND PULMONARY ANGIOGRAPHY AS AN AID IN 
DETERMINING THE RESECTABILITY OF PRIMARY LUNG CANCER:
A PRELIMINARY REPORT
DOUGLAS E. SANDERS, M.D., F.R.C.P.jC],* DONALD C. STEELE, M.D.+ and 
NORMAN C. DELARUE, B.A., M.D., M .S.(Tor.), F.R.C.S.[C],t Toronto
I n tebest  in  this method of assessing re­
sectability in selected cases of carcinoma 
of the lung has been growing since its in­
troduction by Robb and Steinberg8 in 1939. 
The procedure has been considered of 
value by Dotter, Steinberg and Holman,4 
Keil, Voelker and Schissel,6 Amundsen and 
Sorensen1 and, more recently, by Wyman 
and Wilkins.10 These authors agree that 
angiography has a place in determining the 
extent of involvement and, therefore, the 
resectability in selected cases of primary 
pulmonary carcinoma. None are of the 
opinion that the procedure will establish 
the diagnosis of this disease.
To determine the value of the procedure, 
a study of resectable and non-resectable 
cases was initiated at the Toronto General 
Hospital in 1957. This report is based on 
the first 30 cases subjected to the examin­
ation. Only hilar lesions were chosen for 
this evaluation, and the accuracy of the 
radiological interpretation was substanti­
ated where possible by thoracotomy.
T ech n iqu e
All patients are examined in the supine 
or supine oblique position. An intravenous 
test dose of contrast medium is administered 
before beginning the procedure. After suit­
able premedication, the median basilic vein 
is isolated under local anaesthesia. An 
opaque Lehman catheter ( size 10 or larger) 
is introduced and placed, under fluoroscopic 
control, so that its tip lies at the junction of 
the innominate vein and the superior vena 
cava. Fifty to sixty cubic centimetres of 
sodium acetrizoate (Urokon) (70% ) is 
then automatically injected by a Gidlund 
syringe which is synchronized with an 
Elema biplane roll film changer. The in-
° Assistant Radiologist, Toronto General Hospital. 
tFellow, Department of Surgery, University of 
Toronto.
^Assistant Professor of Surgery, University of To­
ronto.
Fig. 1.—Normal frontal view. Note: Superior 
vena cava, normal right heart chambers, relative 
size and position of pulmonary arteries, and 
symmetric filling of peripheral arteries.
Fig. 2.—Normal lateral view, simultaneous with 
Fig. 1. Note: Position and contour of pulmonary 
outflow tract and superimposition of primary- 
branches of pulmonary arteries rendering this view 
of limited value in detection of hilar lesions.
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Fig. 3. Fig. 4.
Fig. 3.—Normal pulmonary veins. Note: Contrast filled veins, left atrium, ventricle, and 
aorta. Film made eight seconds after injection. (Catheter in this case was in high right ventricle.) 
F 'g . 4.—Normal pulmonary veins. Direct tracing, from Fig. 3, of pulmonary venous circulation 
(diagrammatic).
jection phase lasts two seconds. Serial 
simultaneous frontal and appropriate lateral 
projections are obtained, initially with two 
exposures per second for five seconds and 
subsequently with one exposure per second 
for an additional five seconds, resulting
in 15 exposures in each direction over a 
total time interval of 10 seconds. Stationary 
cross hatch grids are used. General anaes­
thesia is considered unnecessary. No sig­
nificant reactions have been encountered 
in this series of cases.
F.g. 5a. Fig. 5b. Fig. 5c.
Fig. 5a, 5b, and 5c.—Case 15. Serial lateral views showing apparent conical constriction 
at lower end of superior vena cava which disappears in c. This could be erroneously interpreted 
as a pathological defect without rapid serial films. These are made at two films per second. 
Superior vena cava normal at thoracotomy. Pneumonectomy.
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Fig. 6a. Fig. 6b. Fig. 6c.
Fig. 6a, 6b, 6c.—Case 28. Films similar to Fig. 5, but demonstrating a constant filling 
defect in the lower superior vena cava which is partially intra-pericardial. This indicates 
non-resectability. The radiological findings were confirmed at thoracotomy. Note: Reflux filling 







Selection of C ases
As reported by Delarue,3 approximately 
one in three of all cases of primary lung 
cancer subjected to thoracotomy at the 
Toronto General Hospital is declared non- 
resectable at operation. This is comparable 
to the findings recorded by other centres. 
Therefore, approximately 33% of patients 
undergoing surgical treatment could—and 
conceivably should—have been spared the 
distress of exploratory thoracotomy and its 
attendant hazards.
The criteria of non-resectability used in 
our cases are stringent but not dissimilar 
to those currently in use elsewhere. These 
include: obvious extension into trachea or 
carina on bronchoscopy, positive prescalene 
node biopsy, radiological evidence of ex­
tension into the chest wall, gross involve­
ment or displacement of the oesophagus 
detected by radiological examination, re­
current laryngeal nerve paralysis, recovery 
of malignant cells from the pleural fluid, 
and any evidence of distant metastases. 
Clinical signs of superior vena caval ob­
struction are also considered contraindica­
tions to thoracotomy. If any of these 
contraindications exist, the case is con­
sidered non-resectable a priori. However,
this report primarily deals with cases in 
which none of the aforementioned criteria 
are present. It was hoped that, by the use 
of angiography, another valid criterion 
might be added.
Significant F indings on M ediastinal
and  Pulm onary  A ngiography
Findings of significance represent evi­
dence of involvement of the heart or great 
vessels by new growth. The involvement 
may be due to direct invasion or the result 
of extrinsic pressure upon these structures. 
The important zones under examination 
will now be considered separately.
1. Superior Vena C ava and Innominate 
Vein
The superior vena cava is most often 
involved in carcinoma arising in the right 
upper lobe bronchus or its branches. The 
physiological variation in size and contour 
of the great veins is marked and, for this 
reason, inconstant filling defects will be 
seen to disappear when serial films are 
Studied (Fig. 5). The superior vena cava 
may show either concentric narrowing or 
involvement from one direction only. O b­
struction of the superior vena cava below
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7.—Case 1. Right upper lobe consolidation due to 
carcinoma arising in the right upper lobe bronchus. Com­
plete occlusion of right upper lobe artery with filling 
defect in superior margin of right pulmonary artery 
proximal to bifurcation, indicating non-resectability.
the level of the azygos vein may be asso­
ciated with reflux of contrast medium into 
the azygos system (Fig. 6). Influx of blood 
from the azygos vein will often produce 
a transient non-pathological filling defect.
Fig. 8.—Case 4. Left pulmonary artery involved within 
1 cm. of its origin. Note: Filling defect in supravalvular 
portion of main pulmonary artery and band-shaped con­
solidation in left upper lobe, with delay in filling of 
peripheral arteries on left compared to normal circulation 
on right.
2. Pulmonary Arterial Tree
New growth, detected by a filling defect 
in the main pulmonary artery, immediately 
rules out resection (Fig. 8). Similarly, any 
defect, concentric or otherwise, in the 
right pulmonary artery proximal to its 
bifurcation is indicative of non-resectabilitv 
(Fig. 7). The same conclusion may be 
drawn when the left pulmonary artery is 
involved within 1.5 cm. of its origin (Figs. 
8 and 10). Amundsen and Sorensen1 have 
measured the height difference (H .D .) 
between the right and left pulmonary 
arteries in a similar series, and have re­
ported that a height difference greater than 
2.5 cm. or less than 1.0 cm. is suggestive of 
the presence of tumour in the mediastinum, 
causing depression or elevation of the 
artery on the side of the lesion. They have 
also stated that a left pulmonary artery 
diameter less than 0.8 cm. implies patho­
logical narrowing of this vessel. They found 
no significant variation in the diameter of 
the right pulmonary artery. Our own mea­
surements are summarized in Table I. On 
the basis of these findings, it is our opinion 
that height difference is of little practical 
value in detecting mediastinal spread. 
Indeed, our greatest height difference (3.2 
cm.) occurred in a left upper lobe lesion 
which was later proven to be tuberculous, 
in which case retraction was the underlying 
cause of the height difference. However, the 
findings with regard to the right and left 
pulmonary artery diameters would tend to 
support their hypothesis.
Occlusion of the pulmonary artery 
branches distal to the main right or left 
arteries has been commonly encountered.
A conical or “rat-tail” configuration is often 
found (Figs. 12 and 14). This lobaj artery 
involvement does not indicate non-resect- 
ability.
Visualization of the entire length of the 
left pulmonary artery is rendered inade­
quate in the usual antero-posterior projec­
tion because it takes an antero-posterior 
course, and even in the lateral films inter-
T A BLE  I.— A v e r a g e  D i a m e t e r s  a n d  H e i g h t  
D i f f e r e n c e s  o f  R i g h t  a n d  L e f t  P u l m o n a r y  A r t e r i e s
Diameter
Total II.D. (cm.) R P A  (cm.) Diameter 
Site o f carcinoma cases (average) (average) LPA (cm.)
Right lung............... 11 2 .0  3 .0  2 9
T , (1.4-2.5) (2.1-3.9) (2.o-3.7)
Left lung.................  15 1.9 3 .0  2 0
(0.9-3.2) (2.5-3.5) (0.7-2.9)
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pretation is often confused by the fact that 
it is superimposed on the right pulmonary 
artery and its branches. For this reason, 
we now believe that patients with left­
sided lesions should be rotated into the 
left anterior oblique position. This provides 
an excellent view of the entire length of 
the left pulmonary artery, and the opposite 
oblique projection will also show the right 
pulmonary artery quite adequately (Fig. 
12). The lateral projection, which is in­
variably confused by superimposition of 
vessels, had been of little value, apart from 
delineating the antero-posterior limits of 
the superior vena cava. In all probability, 
the two oblique projections will prove of 
greater total value, apart from this delinea­
tion of the superior vena cava.
3. Major Pulmonary Veins and Left 
Atrium (Figs. 3 and 4)
These structures are usually difficult to 
identify in sufficient detail to allow one to 
draw conclusions from the findings. Evi­
dence of invasion of the left atrium or 
the pulmonary veins close to the atrium 
indicates non-resectability. If the veins are 
involved more distallv, intrapericardial dis­
section and ligation of the veins at the 
atrium is feasible. Localized poor opacifi­
cation of a pulmonary vein adjacent to the 
left atrium in the absence of arterial lesions 
is said to be strong evidence of neoplastic 
involvement.10
R esults
The findings in the first 30 cases studied 
are listed in Table II. In two early cases 
the technique proved inadequate, and two 
other patients were subsequently proven 
to have disease other than primary carcin­
oma. Of the remaining 26 cases, seven 
were declared non-resectable on the basis 
of criteria listed earlier. Angiography cor­
roborated this diagnostic appraisal in five 
of the seven cases.
The 19 remaining cases were considered 
potentially resectable before angiography. 
After angiography, this opinion was sup­
ported in only nine cases. In all but five 
instances (where operative corroboration 
of clinical and angiographic impressions 
was deemed necessary), operation was re-
Fig. 9.—Case 21. Saucer-shaped ex­
trinsic impression on barium-filled 
oesophagus due to metastases in sub- 
carinal lymph nodes. Primary in left 
main bronchus non-resectable. Note 
normal aortic impression above.
stricted to those cases declared resectable 
by all criteria, including angiography.
Only one patient, predicted to have a 
resectable lesion by all criteria, proved 
subsequently to harbour a non-resectable 
tumour at operation. This was due to mas­
sive anterior mediastinal lymph node meta­
stases remote from the great vessels and 
heart, that could not have been detected
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Fig. 10 .—Case 6. Left pulmonary artery involved 
within 1.5 cm. of its origin. Almost total occlusion of 
left pulmonary artery with incomplete filling of peripheral 
branches. Non-resectable. Patient presented with central 
hilar mass on survey film. Asymptomatic.
by angiography in any event. The gross 
pathological findings in all resected speci­
mens could be definitely correlated with 
the angiographic observations.
T A B L E  II .— M e d ia s t in a l  a n d  P u l m o n a r y  A n g io g r a p h y  
a  Su m m a r y  o f  3 0  C a s e s
Appraisal of resectability 
before angiography
No. o f A ppraisal of resectability 
cases after angiography
Non-resectable before 1. Corroboration of
angiography.................... 7 non-resectability.. . 
2. Resectable on basis
5
Potentially resectable
of angiography. . . . 
1. Corroboration of re-
2
before angiography. . . . 19 sectability (1 proved 




basis of angiography 10
bronchogenic carcinoma 26
No. of
Type of case cases Explanation
Technically inadequate..
Diagnosis other than 
carcinoma..............
Total cases (all types).. .
1. Catheter split
2. Timing of injection 




D is c u s s io n
It is seen that 19 or over 50% of the 
cases which were considered to be other­
wise resectable were declared non-resect- 
able on the basis of angiographic findings. 
This is in keeping with the findings of other 
investigating groups.1’ 10 In our experience, 
height difference between the pulmonary 
arteries is of little prognostic value, as far
Fig. 11. —Case 19—left anterior oblique view. Shows 
conical occlusion of left upper lobe artery. Resectable by 
angiographic criteria but thoracotomy revealed involve­
ment of left anterior vein with local spread to adjacent 
pericardium. Not resected.
Fig. 12.—Normal case—right anterior oblique view. 
Demonstrating good visualization of the right pulmonary 
artery.
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TA BLE  III .— S u m m a r y  o f  3 0  C a s e s  o f  P r im a r y  L u n g  C a n c e r  S u b j e c t e d  t o  P u l m o n a r y  A n g i o g r a p h y  a t  t h e











1 Resectable RPA involved med. to
bifurc. Non-resectable None
2 Resectable LPA involved within
1.5. cm. origin Non-resectable None
3 Resectable LPA involved within
1.5 cm. origin Non-resectable None
4 Resectable LPA involved within
1.5 cm. origin Non-resectable None
5 Resectable SVC and RPA involved Non-resectable Thoracotom y
6 Resectable LPA involved within
1.5 cm. origin N on-resectable None
7 Resectable LPA involved within
1.5 cm. origin Non-resectable None
LUL vein occluded
near atrium
8 Resectable SVC defect. R P A  in-
volved med. to
bifurc. Sup. pul. vein
occluded Non-resectable Thoracotomy
9 Resectable RU L artery partially
occluded Resectable Pneumonectomy
10 Resectable R L L  artery partially
occluded Resectable Pneumonectomy
11 Resectable Normal Resectable Thoracotomy
12 Resectable LUL artery occluded Resectable Pneumonectomy
13 Resectable LLL arteries partially
occluded Resectable Pneumonectomy
14 Resectable R U L artery occluded Resectable Pneumonectom v
15 Resectable Branch of R U L  artery
occluded Resectable Pneumonectomy
16 Resectable Artery to lingula
occluded Resectable Pneumonectomy
17 Resectable R LL artery occluded Resectable —
18 Resectable RU L artery occluded;
erosion 2nd rib. Non-resectable None
19 Non-resectable LUL artery occluded Resectable Thoracotom y
20 Non-resectable LPA involved within
1.5 cm. origin Non-resectable Thoracotom y
21 Non-resectable LPA involved within
1.5 cm. origin Non-resectable None
22 Non-resectable SVC defect. R U L  artery
occluded Non-resectable None
23 Non-resectable SVC defect. LU L artery
occluded Non-resectable None
24 Non-resectable Normal Resectable None
25 Non-resectable SVC constricted. RUL
artery occluded Non-resectable None
2G Technically inadequate — —
27 Technically inadequate —
28 Tuberculosis Normal —
29 Tuberculosis Anomalous branching
RU L artery —
30 Resectable LPA involved within
1.5 cm. Non-resectable Thoracotom y
Findings at operation
Massive mediastinal spread
SVC and pericardium widely in­
volved
No mediastinal spread
No mediastinal spread 
Many mediastinal metastases not 
in association with great vessels 
Only 2 cm. LPA to work with. 





Subpleural lymphatics involved. 
No mediastinal spread
Anterior vein and pericardium 
involved.
Subpleural lymphatics and left 
atrium involved.
LPA involved. Non-resectable.
as resectability is concerned. It is probably 
correct to say that a left pulmonary artery 
diameter of less than 0.8 cm. is indicative 
of pathological involvement and non-re­
sectability. No significance can be attached 
to minor degrees of narrowing when they 
are uniform and unassociated with a local­
ized pressure defect, in view of the wide 
normal variations found here. The diameter 
of the right pulmonary artery showed no 
correlation with the incidence of its patho­
logical involvement.
It is therefore suggested that this method 
of examination may, potentially, reduce 
by one-half the number of patients sub­
jected to a fruitless thoracotomy. The
difference in the number of patients pro­
nounced non-resectable after angiography 
(50% approximately) and the number pre­
viously considered non-resectable after 
thoracotomy (33% ) is sizable. This is, 
in all probability, accounted for by two 
factors. In the first instance, some palliative 
resections are carried out with beneficial 
symptomatic effect but not with any in­
tention of eradicating the disease, and in 
the second place the present series of 
angiographic studies affects such a small 
number of cases that it cannot be con­
sidered statistically significant. Nonetheless, 
the five instances in which obvious clinical 
non-resectability was corroborated by angi-
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Fig. 13.—Case 20. Left pulmonary artery involved 
within 1.5 cm. of its origin. Non-resectable. Thoracotomy 
proved non-resectability with involvement of left atrium 
and subpleural lymphatics as well. Biopsy—alveolar cell 
carcinoma. This is the only case included which did not 
have a predominantly hilar lesion.
ography in a group of seven patients of 
this type implies that this radiological pro­
cedure is potentially accurate in delineating 
the anatomical extent of the mediastinal 
extension.
In all probability angiography will, in 
the future, be indicated only in centrally
Fig. 14 .—Case 14. Note: Normal right pulmonary artery 
but conical occlusion of right upper lobe artery, and 
wedge-shaped atelectasis in right upper lobe. Pneumonec­
tomy carried out. Subcarinal nodes resected showed 
metastatic involvement.
situated bronchogenic carcinomata con­
sidered resectable by all other methods of 
investigation. The cost of the examination 
in time and materials is prohibitive and 
for this reason too it should not be under­
taken indiscriminately.
Summary
The aims and technique of mediastinal 
and pulmonary angiography are outlined, 
insofar as they affect the diagnostic ap­
praisal of the anatomical extent of broncho­
genic carcinoma.
Angiographic findings indicative of non­
resectability are discussed.
The findings in 30 cases are presented. 
Nine of the 19 cases, previously considered 
resectable, were declared non-resectable on 
the basis of this procedure. In addition, 
non-resectability was corroborated in five 
of seven cases with other evidence of non­
resectability.
It seems likely that the use of angiog­
raphy will be restricted to those cases con­
sidered resectable by all other criteria save 
thoracotomy.
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Resume
L’angiographie mediastinale et pulmonaire per- 
met d’estimer 1’operabilite des cas de carcinomes 
pulmonaires. Cette methode prend de plus en plus 
d’importance. Dans le but de preciser sa valeur, 
les auteurs l’ont essayee dans une serie de 30 cas 
de cancers du poumon consideres cliniquement 
comme operables ou non. On a choisi uniquement 
des lesions du hile et les interpretations radiolo- 
giques furent controlees par la thoracotomie toutes 
les fois que la chose fut possible.
Technique.—Sous anesthesie locale, on denude 
la veine mediane basilique et Ton y introduit un 
catheter opaque aux rayons-x ( catheter de 
Lehman); celui-ci est pousse, sous controle radio- 
scopique, jusqu’a la confluence de la veine in­
nominee et de la veine cave superieure. On iniecte 
alors 50 a 60 c.c. d’acetrizoate sodique ( Urokon) 
a 70% en deux secondes. Des cliches series sont 
ris dans les plans frontaux et lateraux, a raison 
e 15 en dix secondes. II n’a jamais ete observe 
de complications serieuses. Les radiographies ob- 
tenues traduisent le degre d’envahissement du 
oceur et/ou des gros vaisseaux par le processus 
tumoral.
La veine cave superieure est tres souvent touchee 
dans les cancers de la bronche superieure droite. 
Un defaut de remplissage de l’artere pulmonaire 
souche ou de ses deux grosses branches contre- 
indique radicalement la resection. De menie pour 
ce qui est de l’envahissement des veines pul­
monaires a proximite de leur abouchement dans 
l’oreillette. D’une fayon generale, les images 
pathologiques obtenues sont des retrecissements 
du calibre du vaisseau, concentriques ou non. Il 
a ete possible d’etablir des normes des diametres 
vasculaires.
Avec cette methode on a pu etablir qu’en 
moyenne 50%  des cas consideres comme clinique­
ment operables, se sont reveles etre en realite 
inoperables. Ceci permettra d’eviter aux malades 
les hasards d’une thoracotomie exploratrice inutile.
TH E CASE FO R  CO N SERVA TISM  
IN C A N C ER ”
“There are at least three biological types 
of cancer: (1) cancers that do not tend to 
metastasize, (2) those that metastasize chiefly 
to the regional lymph nodes, and (3) those 
that, even before the primary tumor is 
recognized, have metastasized svstemically. 
Radical operations are not necessary in the 
localized group and do not cure the patients 
with cancers that have already spread through 
the blood stream. It is only in treatment of 
cancers that tend to metastasize solely to 
regional lymph nodes that radical resections 
of lymph nodes are of value.
“In some kinds of cancer, like squamous 
cell cancer of the mouth, metastasis limited 
to the regional nodes is so common that radical
° C r i l e , G., J r.: The case for conservatism in 
operations for cancer, S. Clin. North America, 38: 
1215, 1958.
operations are well justified. In other kinds of 
cancer, like those of the lung, the tumors 
tend to be so widely disseminated before the 
presence of the primary tumor is recognized 
that little is gained by extending the scope 
of the operation. In these cases, involvement 
of lymph nodes is more a sign of incurability 
than an indication for extending the scope 
of the operation. Finally, there are many 
cancers, like cancers in a polyp of the rectum, 
which tend to be localized and can be cured 
by local treatment. If extensive operations 
are done to cure such localized tumors, the 
morbidity and mortality of the operations far 
exceed the possible dangers of recurrence after 
local treatment.
“Overtreatment of cancer may be just as 
dangerous as undertreatment. A proper balance 
is a matter of clinical judgment in each 
individual case. No man-made principle of 
cancer surgery can be applied successfully to 
the treatment of all cancers.”
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PROGNOSIS IN LUNG CANCER SURGERY BASED ON 
BLOOD VESSEL INVASION0
E.-D  GAGNON, M.D. and CLAIRE GELINAS-MACKAY, M.D., Montreal
I n  the nine year period from January 1, 
1949 to December 31, 1957, 329 cases of 
lung cancer were diagnosed at the Chest 
Clinic of Notre-Dame Hospital, Montreal. 
In 75 of these cases, the diagnosis was of a 
clinical nature only, leaving 254 cases 
histologically proven by bronchoscopic ex­
amination, biopsy of lymph nodes, thora­
cotomy or autopsy. A follow-up was ob­
tained of all cases in the histologically 
proven group. The age and sex incidence 
was the usual encountered in this disease.
T A B LE I.— R ese c t io n  o p  L ung  C arcinoma ,
37 C a s e s , N o tre-D a m e  H o spit a l
Resections...................................................................... 37
Died of secondaries.................................................... 19*
Died of other causes.................................................. 6
Living with secondaries............................................ 3
Living and well more than 2 years......................  7f
Living and well less than 2 years.........................  2
‘ Average survival 8.2 months (min. 3, max. 22). 
f2 to 8 years.
In only 77 (30% ) of the proven cases 
was a surgical attempt at cure possible. 
Out of the 77 patients, only 48 could 
undergo resection, 11 of whom died within 
30 days of surgery, leaving a total of 37 
operative survivors whose follow-up over 
the period mentioned can be considered. 
Before May 1953, a so-called “standard”
seen whether the more radical dissection 
of the upper and lower mediastinum carried 
out in this fashion is worth while.
Table I shows that of the the 37 patients 
who underwent resection, 19 (or 51.3%) 
died of secondaries with an average sur­
vival time of 8.2 months. Four patients 
only survived more than one year, with a 
maximum survival in one patient of 22 
months. As it was noted that the major 
cause of death in this group was blood- 
borne metastases, a histological review of 
these specimens was carried out by one of 
us (C.G.-M.). This review was made in 
order to study blood vessel invasion in 
the lung. No previous knowledge of the 
clinical course in each case was available 
to the pathologist during the examination 
of these slides.
One specimen was excluded from the 
study because the lung had been kept 
as a museum specimen. This was an alveolar 
cell carcinoma in a woman, and the patient 
is living but with secondaries four and a 
half years after resection.
In Table II, the clinical course is cor­
related with vascular and lymphatic inva­
sion. It appears evident from this that, in 
this small series, all the patients who sur­
vived more than two years or who died
T A B LE I I .— C o rrela tio n  B e t w e e n  C lin ica l  C o u r se  and V a scular  and L ym phatic  I nvasion
No. of
Resected cases cases
Living and well, more than 2 years......... 7
Living and well, less than 2 years............ 2
Living with secondaries................................  2
Died of secondaries........................................  19
Died of other causes......................................  6
36
V.I.— Vascular invasion.
L .I .— Lymphatic invasion.
resection leaving the majority of the medi­
astinal lymph nodes was carried out. After 
this date, a more radical approach to 
pneumonectomy was taken without increas­
ing the mortality rate, but it remains to be
‘ From the Departments of Surgery and Pathology, 
Notre-Dame Hospital, Montreal.
V .I. L .I.




0 0 0 7 0%
1 0 1 0 100%
1 0 1 0 100%
9 1 9 0 94 .7 %
0 0 0 6 0%
11 1 11 13 6 1 . 1 %
of other causes had neither blood vessel 
nor lymph node invasion. In contrast to 
this, all the patients living with secondaries 
or living and “well” less than two years 
have involvement either of blood vessels 
alone or of blood vessels and lymph nodes, 
and 94.7% of patients who died of secon-
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Fig. 1.—(Medium magnification). This shows the wall of a vessel in the right lower 
corner. It is invaded by tumour cells which are seen proliferating inside the lumen in the 
centre. The tumour cells are in contact with the blood stream. This patient died from cerebral 
metastasis a few months after operation.
daries had vascular invasion. In one case 
only was there lymph node invasion alone.
These figures, admittedly in a small 
series, appear significant and logically are 
quite understandable if one remembers 
that the lung is a vascular sponge. Obvi­
ously the presence of cancer cells in the 
smaller vessels will influence the survival 
rate in resected cases. The correlation 
between vascular invasion in the specimen 
and the clinical course is illustrated by 
the accompanying photomicrographs with 
a summary of the clinical course in each 
case (Figs. 1 to 4).
C omm ents
For each of the 36 cases, from five to 
10 slides were examined carefully. The 
photomicrographic pictures illustrated in 
Figs. 1 to 4 are typical examples and were 
encountered repeatedly on the same slides.
As pointed out by others,1 no distinction 
between vein and artery could be made 
because of the smallness of the vessels.
It is interesting to note in Fig. 2 that 
the tumour cells from a very necrotic 
tumour seem to remain viable in the blood 
stream; this probably explains the death 
from blood borne secondaries in this patient 
even though the lymph nodes were 
negative.
The intimal proliferation noted in Fig. 3 
was found in the majority of the slides 
examined from the long term survivors. 
Whether this intimal reaction is initiated 
by the tumour itself, or is a peculiar re­
action of the host to his cancer, is unknown. 
Nevertheless it appears to be an adequate 
defence (for a time) against metastases. 
This seems to be borne out in Fig. 4, where 
tumour cells are invading newly formed 
channels in the obliterated lumen. This
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Fig. 2.—(Medium magnification). This is a largely necrotic tumour as can be seen in 
the right upper corner and left lower corner. In the lumen of the vessel, in the centre, there 
are viable tumour cells that seem to remain alive only because of their position. The patient 
died with blood borne metastases six months after resection. The lymph nodes were negative.
patient had a circumscribed lesion in an 
upper lobe for which he refused operation 
for 11 months. He finally agreed and re­
section was performed, but he died of brain 
secondaries 14 months later. His prolifera­
tive reaction might have enabled him to 
survive, had he agreed to operation sooner.
It is noteworthy that in this small series 
the critical survival period appeared to 
be two years. No patient who died of 
secondaries survived beyond 22 months. 
This is in contrast to certain larger series, 
from the United States or elsewhere, where 
it is said that one may expect a small 
percentage of cures even with positive 
mediastinal lymph nodes, though this is 
exceptional. Other authors2 have reported 
a 6% five year survival in patients with 
blood vessel invasion, and 75% survival 
in those without. Their series being based 
on a much larger number, it is likely that
our figures, when enlarged, will compare 
favourably. So far in our experience all 
patients with blood vessel invasion have 
died within two years, and survival be­
yond this period can be expected only in 
those patients who have neither blood 
vessel nor lymphatic invasion. It would 
therefore seem important to carry out a 
more careful histological examination of 
the specimen after operation, with particu­
lar attention to vascular invasion. In this 
way, the patient, his family and his doctor 
can be informed of the possible prognosis 
in each individual case.
The histological type in our experience 
seldom bears any direct relation to the 
prognosis except that the epidermoid type, 
growing more slowly, may possibly pro­
duce more intimal proliferation and there­
fore less vascular invasion. Furthermore,
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Fig. 3.—(Medium magnification). In the lower left corner of this picture tumour cells can be seen growing up to the vessel wall. The lumen of this vessel is obliterated by a proliferation of the intima and we can see the newly formed vascular channels within the obliterating sclerosis. The patient is well three years after resection.
we thoroughly agree with Wartman3 that 
in bronchogenic carcinoma “examination of 
large sections or enough small sections will reveal varied histologic patterns.” In 
this way, our cases are classified as pre­
dominantly epidermoid, predominantly 
“oat-cell”, etc.The importance of early diagnosis and 
operation as the only possible chance of cure is the conclusion to be drawn from 
Table II which shows that 61.1% of 36 cases had vascular invasion at operation. Only 13 or 36% had neither vascular nor lymphatic invasion and could hope for a 
chance of cure.
C onclusions
Thirty-seven survivors of lung resection for carcinoma were studied with special attention to invasion of blood vessels in 
the surgical specimens.
It was noted that all patients surviving 
and “well” more than two years had no 
blood vessel invasion in the removed lung.
All patients dying of other causes had 
no blood vessel invasion.
All but one of the patients dying from 
secondaries had blood vessel invasion.
The obliteration of lung vessels by pro­
liferation of the intima seems to be an effec­
tive barrier to secondaries.
The histological type of the carcinoma 
does not seem to influence the prognosis 
directly.
The presence or absence of blood vessel invasion, more than any other criterion, 
seems to us important in the prognosis 
of lung cancer. More attention should be 
paid to this as an aid to prognosis. Opera­
tion at the earliest possible time affords 
the only chance of cure.
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4. (Medium magnification). This shows part of a vessel (the wall can be recognized 
in the lower right corner) that has been completely obliterated by intimal proliferation, but 
we can clearly see several tumour cells in the newly formed channels in the centre. This 
patient refused operation for 11 months and died from cerebral secondaries 14 months after 
operation.
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Resu m e
Nous avons fait une etude histologique attentive 
de 37 poumons preleves chirurgicalement a 
l’hopital Notre-Dame depuis neuf ans. Sur 329 cas 
diagnostiques, 254 ont ete prouves histologique- 
ment dont 77 seulement semblaient operables. De 
ces derniers, 48 ont subi des resections parmi 
lesquels 11 sont morts dans la periode post- 
operatoire.
L ’etude a done ete faite sur les 37 cas restants; 
nous avons entrepris ce travail pour rechercher 
Fenvahissement vasculaire par les epitheliomas du 
poumon sur les pieces chirurgicales parce que 
nous avons remarque oue la plupart des patients 
qui mouraient dans les deux ans apres l’intervention 
avaient fait des metastases par voie sanguine)
souvent sans envahissement des ganglions du 
mediastin, a 1’operation.
Les chiffres obtenus en compilant les resultats 
sont assez frappants comme le montre le Tableau 
II. En effet, (1 ) tous les patients qui survivent 
“bien” plus de deux ans n’avaient pas d’inva- 
sion des vaisseaux sanguins dans le poumon 
enleve; (2 ) tous les patients qui sont morts 
d’autres causes que de metastases n’avaient pas 
d’envahissement vasculaire; (3 ) tous les patients 
morts de metastases, sauf un, avaient des envahis­
sement vasculaires.
De plus, il semble que l’obliteration des vais­
seaux par la proliferation de 1’intima, rencontree 
frequemment dans les cas sans envahissement, 
soit un mecanisme de defense qui agit au moins 
un certain temps pour retarder l’essaimage de 
l’epithelioma.
Cependant, nous ne croyons pas que le type 
histologique nous permette de porter un pronostic 
valable parce que l’apparence histologique d’une 
tumeur varie souvent selon les differentes regions 
de la meme tumeur.
En somme, meme avec cette petite serie de 
cas, il nous semble possible de montrer que 
l’absence ou la presence d’invasion vasculaire est 
le critere le plus important si on veut essaver de 
faire un pronostic _ dans chaque cas et qu’il reste 
toujours vrai que 1’operation precoce offre la seule 
chance de guerison.
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THE COMPLICATIONS OF PULMONARY RESECTION IN 
TUBERCULOSIS*
R. K. PADHI, M.B., B.S. and R. B. LYNN, F.R.C.S.,t Saskatoon, Sask.
For almost a  century collapse procedures, 
primarily thoracoplasty, have been the 
mainstay in the surgical management of 
pulmonary tuberculosis. With the advent 
of specific chemotherapy, however, resec­
tion of the diseased portions of lung has 
become safer and is now considered the 
preferable approach to selected lesions. 
Unfortunately the pendulum has swung 
too far in many centres where thoracoplasty 
has been abandoned and where, with mis­
placed pride, surgeons state that they have 
not performed a primary thoracoplasty 
“for years”. The bronchopleural fistula 
rate alone in over 7000 resections reported 
from the current literature is 6.7%.1 This 
implies that resections are being carried 
out where a thoracoplasty would have 
been wiser. The overall morbidity rate in 
pulmonary resection in tuberculosis lies 
between 15 and 30%. For these reasons 
and also because we have comparable 
groups of white patients and North Ameri­
can Indians we felt that the complications 
encountered in 150 consecutive resections 
and their management could be usefully 
recorded.
Clinical Material
One hundred and fifty consecutive resec­
tions performed on 148 patients form the 
basis of this report. Eighty patients were 
North American Indians (mostly Crees)— 
35 males and 45 females. Sixty-eight 
patients were whites—30 males and 38 
females. The age distribution of the whole 
group is shown in Fig. 1.
Of the 148 patients 139 had a positive 
sputum upon admission to sanatorium and 
46 were not only still sputum positive but 
also drug resistant (to more than one of 
the three anti-tuberculous drugs — para-
“From the Saskatoon Sanatorium, Saskatoon, 
and Department of Surgery, University Hospital, 
Saskatoon, Saskatchewan.
fPresent address: Department of Cardiovascular 
and Thoracic Surgery, Queen’s University, King­
ston, Ont.
Fig. 1.—The age incidence in 150 resections.
aminosalicylic acid (P.A.S.), isoniazid, or 
streptomycin) at the time of operation. 
The reasons for resection were predomin­
antly presence of residual disease and de­
stroyed lung tissue (Table I). Three pa­
tients were operated upon for broncho­
pleural fistulas after operation elsewhere, 
and further resections were performed and 
the fistulas closed.
Preoperative bronchoscopy was routine 
to exclude patients with active endobron- 
chitis, and bronchography was done in most 
patients to locate the diseased areas so that 
a minimum of lung tissue could be resected. 
Pulmonary function studies were done on 
all salvage cases and on many of those 
over the age of 40. Associated diseases 
were controlled before operation. Although 
we believe in comprehensive physiotherapy 
preoperatively and postoperatively, we 
have no physiotherapists at the Saskatoon 
Sanatorium, but all patients are taught 
diaphragm control, deep breathing exer­
cises and coughing techniques by the 
nurses.
Although the incidence of pulmonary 
tuberculosis is higher among the Indian 
population, the surgical procedures neces-
TABLE I.— I n d ic a t io n s  f o r  R e se c tio n
Residual cavities........................................................  41
Residual caseonodular lesions.................................  38
Destroyed lobes.......................................................... 36
Destroyed lungs................................................... • 24
Tuberculomata. . .  1.....................................................  8
Bronchopleural fistula;...............................................   3
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T A B L E  I I .  —  S u r g i c a l  P r o c e d u r e s  i n  W h i t e  a n d  I n d i a n  
P a t i e n t s
P rocedu res N um bers Whites
Segm ental resection:
A lon e.................  44 23
3W ith  thoracoplasty 6
Lobectom y:
A lo n e......................  51 19
W ith  thoracoplasty  13 4
W ith  segm ental
resection ........... 9 4
Pneum onectom y:. . 26 14
Wedge resection. . . 1 1
In d ia n s  P e r c e n t
21 3 3 .3
3
32
9 4 8 .7
5
12 1 7 .3
— 0 .7
sary for white and Indian patients differ 
little (Table II ) .  Lobectomy accounts for 
almost half of the resections whereas wedge 
resection is rarely practicable in our hands.
C o m plicatio n s  of Resection and
T heir M an agem en t
In this group of consecutive resections 
36 patients (24% ) developed 40 compli­
cations and five died within 60 days of 
surgery (Table III) . There was a slight 
difference between the races in that 21 
whites (31% ) and only 15 Indians (19% ) 
developed complications. The highest in­
cidence (18 complications) was in the 20 
to 29 year age group, followed by the 30 
to 39 year age group (10 complications), 
but these were the decades containing more 
than half the patients and in which most of 
the segmental resections were done. Drug 
resistance and a persistently positive spu­
tum were present in all cases with serious 
complications but the type of operation, 
i.e. segmental resection, more than anything 
else was the determining factor in the 
incidence of complications. Neither age, 
sex nor race seemed to influence the com­
plication rate in contrast to other series.2 
Of the 36 patients developing complications
seven were sputum positive and drug re­
sistant at the time of operation.
D eaths— Five patients died after opera­
tion. One patient died from a pulmonary 
embolus five weeks after right upper 
lobectomy. One patient died 12 hours after 
operation from acute pulmonary oedema 
complicating a transfusion reaction. Two 
patients after salvage resections died of 
respiratory insufficiency on the fifth post­
operative day — one after pneumonectomy 
and one after multiple segmental resection 
and decortication. A further patient with 
salvage resection died from secondary' 
haemorrhage five weeks after right upper 
lobectomy combined with an apical lower 
segmental resection, and two weeks after 
a Schede thoracoplasty for bronchopleural 
fistula complicating the first operation. Only 
one death, due to a transfusion reaction, 
occurred in an Indian patient.
Bronchopleural fistula. — Two patients 
developed bronchopleural fistuke. One fol­
lowed a staphylococcal empyema compli­
cating an apico-posterior segmental resec­
tion in a young man. This responded to 
tube drainage and a five-rib standard 
thoracoplasty. The second fistula occurred 
after a salvage resection in a middle-aged 
man. A right upper lobectomy and apical 
lower segmental resection were done in 
conjunction with a five-rib thoracoplasty 
and a tracheotomy. The right upper lobe 
bronchus broke down. A Schede thoraco­
plasty was performed but the patient died 
two weeks later from secondary haemor­
rhage (vide supra).
Bronchopleural fistula is better prevented 
than cured, and careful attention to bron­
chus closure will minimize its occurrence. 
A short vascular stump, well covered and








































































































































36 3 1 15 3 2 2 6 2 2 1 2 1
♦These patients died from their com plications.
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closed with wire is essential for bronchus 
closure. In spite of such principles the in­
cidence of bronchopleural fistula remains 
around 7% after pulmonary resection for 
tuberculosis. Once a fistula develops the 
mortality rate is around 25%.3 An attempt 
should be made to close the stump again 
and a thoracoplasty should be done, or a 
pre-existing thoracoplasty converted to one 
of the Schede type. By these means it is 
possible to salvage about half of the cases.
Empyema. — Two patients developed 
empyema. In one patient (vide supra) a 
staphylococcal empyema complicated a 
segmental resection. The infection and 
bronchopleural fistula both responded to 
tube drainage and thoracoplasty. The sec­
ond, a case of salvage resection, developed 
a tuberculous empyema after left pleuro- 
pneumonectomy for a destroyed lung. This 
responded to an eight-rib thoracoplasty 
five weeks after the original resection.
Empyema may occur alone or may com­
plicate or produce a bronchopleural fistula. 
When it develops, drainage of the infected 
space, closure of the fistula if present, 
massive chemotherapy and thoracoplasty 
are the measures to adopt. These will 
succeed in most cases except when a bron­
chopleural fistula exists. Again prevention 
of empyema by careful bronchus closure, 
by extrapleural mobilization of cavitary 
lesions and by pleural toilet, particularly 
against spillage, will decrease the danger of 
infection of the pleural space.
Air leaks and persistent pleural space.— 
These two conditions account for more 
than half of all the complications of 
pulmonary resection. They followed seg­
mental resection, or lobectomy when an 
incomplete fissure separated the lobes — 
almost always right upper and middle 
lobes—in 21 patients.
Air leaks may persist from the time of 
operation or may suddenly develop five 
to fifteen days afterwards. The manage­
ment is simple. The tube is promptly 
reinserted or the existing tube is left in 
and suction applied until the leak is 
minimal or ceases. This may be for from 
two days to two weeks, and when the tube 
is removed a persistent pleural space often 
remains. This is no cause for alarm4 and
thoracoplasty has never been necessary 
in our experience. With present-day chemo­
therapy and with posture, these spaces 
gradually close without complication. The 
incidence of air leaks and persistent pleural 
spaces is said to be reduced by a simul­
taneous space-reducing thoracoplasty. We 
have used this in only 20 resections. We 
are not convinced that such space-reducing 
operations should be routine; they should 
be used only when significant disproportion 
between the residual pleural space and the 
remaining lung will exist if the chest cage 
is not reduced in size.
Atelectasis. — Three patients developed 
atelectasis. Two of these were controlled 
by bronchoscopic aspiration while the third 
needed a tracheotomy to maintain a clear 
airway. Atelectasis should be rare if com­
prehensive physiotherapy is continued in 
the postoperative period. Careful tracheal 
toilet during operation and careful aspira­
tion of the airway at the end of the opera­
tion by the anaesthetist also help to mini­
mize postoperative lung collapse. Should 
it develop, vigorous physiotherapy, bron­
choscopy and tracheotomy, if more con­
servative measures fail, are necessary to 
encourage re-expansion.
Haemorrhage.— Three patients had serious 
postoperative bleeding. Two of these 
episodes complicated difficult pleuropneu- 
monectomies and responded to transfusions 
and aspiration of the pleural space. The 
third was the result of a ligature slipping 
off the posterior segmental artery 24 hours 
after a right upper lobectomy. The chest 
was promptly reopened and the vessel 
religated. Most postoperative bleeding is 
the result of extensive stripping of adherent 
lungs from the chest wall, and careful note 
of the postoperative chest drainage is neces­
sary. Such bleeding usually responds to 
conservative measures but the rare excep­
tion must be recognized.
Miscellaneous complications.— Paralytic 
ileus has occurred in one elderly Indian 
woman and responded to intestinal decom­
pression and parenteral fluids. Some degree 
of fibrothorax resulted after two difficult 
lobectomies, and two patients had signifi­
cant wound infections which responded to 
drainage and antibiotics.
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TABLE IV.—V e n t il a t io n  and  B lood G as D e t e r m in a t io n s  in  16 C a ses  of Salvage R esec tio n
One second
Patient Operation
% of Pred. M.B.C.
% of Pred. T.V.C.
F.C.
('% of T.V.C.) O2 Sat. room air
O2 Sat.with100% 0 2
P.E. (M) 29 L. pneumonectomy 36 47 76 94 100*C.M. (F) 58 L. pneumonectomv 22 38 41 93 98D.A. (F) 27 R.U. lobe resection 29 38 70 90 100*H.H. (M) 35 Multiple segmentresection 22 44 52 89 100P.O. (F) 27 L. pneumonectomy 36 47 60 85 100L.M. (F) 26 L. pneumonectomy 41 53 70 89 100*W. (M) 46 R.U. lobe and segmentresection 16 45 47 91 99N.O. (M) 50 R.U. lobe resection 46 93 68 93 100G.A. (M) 34 L.U. lobe resection 57 109 60 87 100C.M. (F) 38 R.U. lobe resection 37 74 62 93 100I. (F) 38 R.U. and M. lobe resection 37 78 59 91 99G.M. (M) 57 L. pneumonectomy 24 68 44 91 100B.M. (M) 54 R. pneumonectomy 32 45 69 94 100H.JL (M) 60 L. pneumonectomv 61 64 86 94 100M.O. (F) 41 R.U. lobe resection 65 55 81 94 100T.A. (F) 28 L. pneumonectomy 47 50 82 93 100M.B.C.—Maximum breathing capacity. T.V.C.—Total vital capacity. *Postoperative deaths.
Salvage resections. — A brief mention 
should be made of the so-called “salvage resections”. These patients, 16 in our series, 
were borderline respiratory risks (Table IV). They had spent five to 15 years in 
the sanatorium and all were sputum posi­tive and drug resistant at the time of opera­
tion. Three of our five deaths were in this 
group of patients. This gives a mortality 
rate of 19% compared to a mortality rate of 1.5% in the remaining cases. These 
patients are desperate risks and postopera­
tive management is difficult. Here elective tracheotomy at the end of operation may 
be lifesaving by decreasing the dead space 
and by permitting pulmonary secretions to 
be suctioned adequately. Digitalization of 
the elderly patient and the use of broncho- 
dilators to keep the lung “dry” are also 
necessary measures in management. Paren­
teral fluids must be kept to a minimum, or pulmonary oedema will be produced.
D iscussion
From this group of consecutive resections for pulmonary tuberculosis performed by a senior surgeon and resident staff it is apparent that complications of pulmonary surgery in tuberculosis are not rare. For­tunately, serious complications are uncom­mon but when they do occur the mortality rate is high. Thus it behooves both physi­cians and surgeons to see that patients
who could be better managed by thoraco­
plasty are not presented for resection.
In contrast to other reports, we have noted no relation between age or sex and 
the incidence of complications. The North 
American Indian, although more prone to 
contract tuberculosis, does not need more radical surgery than does his white brother. 
Also, Indians are no more prone to com­
plications than whites in spite of a lesser appreciation of surgery and almost no 
regard for postoperative orders after the first week. In fact, if anything, they do 
better after operation than the white pa­tients.
The important factors in the development 
of complications after pulmonary resection are the type of operation performed and 
the nature of the disease. Segmental re­
section, which leaves a raw surface of lung, 
is most commonly complicated, and air 
leak and residual pleural space are sequels. 
These can be minimized but not excluded by careful technique and by tailoring thora­coplasty. Tube drainage and suction have 
been found quite adequate in our hands, 
and we do not hesitate to leave an apical air pocket to absorb spontaneously. No harm has come from such a conservative approach and this has been the experience 
of others. With the patient on anti-tubercu­losis drugs, the danger of empyema or reactivation is negligible.
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When the patient’s sputum is positive 
and resistant to the anti-tuberculosis drugs, 
complications, although only slightly more 
common, are exceedingly serious. Broncho­
pleural fistula in such a patient carries a 
50% mortality rate. More care must be 
taken in these cases, but we have not found 
a positive sputum and drug resistance to 
influence our results so long as active 
endobronchitis is absent. This contrasts 
with the views of others who feel that these 
factors cause a higher complication rate.
Resection in pulmonary tuberculosis is 
a valuable procedure but must not be 
performed to the exclusion of all other tech­
niques. If it is, the complication rate will 
bring resection into disrepute. Fortunately, 
serious complications from resection are 
rare, and will remain so when a proper 
balance is maintained between it and 
thoracoplasty. At our sanatorium the pro­
portion is four resections to one thoraco­
plasty. It must be recognized that the price 
of a complicated resection may be too high 
if a simpler and safer procedure would 
have given the same end result.
Su m m a r y
The complications of resection in pul­
monary tuberculosis in 150 consecutive 
operations are discussed and the manage­
ment of the major complications is out­
lined. The North American Indian is no 
more prone to complications than is the 
white. A proper balance between resection 
and thoracoplasty will keep the complica­
tion rate at a reasonably low level.
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R e s u m e
Pendant pres d’un siecle, l’unique arme dont 
disposait la therapeutique chirurgicale ; antituber- 
culeuse etait la collapsotherapie. Avec l’apparition 
de la chimiotherapie, il devint possible de faire 
l’ablation de parties atteintes, et on peut dire 
qu’une exageration certaine se fit jour a ce propos. 
Le present article traite des resultats et com­
plications observes dans 148 cas (68 blancs et 80 
indiens) de resection prdmonaire. Sur ce nornbre, 
139 malades etaient bacillaires et 46 resistants aux 
antibiotiques. L ’intervention avait pour indication 
de resequer une zone pulmonaire malade ou 
detruite.
L’ensemble peut etre resume comme suit: cinq 
cas de deces: embolie pulmonaire—oedeme aigu 
compliquant une reaction transfusionnelle—insuffi- 
sance respiratoire—hemorragie secondaire; deux 
cas de fistules bronchiques dont l’une. d’origine 
staphylococcique, guerit apres drainage et resection 
costale et l’autre, qui necessita un Schede, mourut 
dTemorragie secondaire ( cas rapnorte plus haut); 
deux cas d’empyemes, un staphylococcique et un 
tuberculeux apres pleuro-pneumonectomie gauche. 
Tous deux reagirent bien a la thoracoolastie. 
L ’empyeme peut naitre spontanement ou resulter 
dune fistule, il peut aussi provoquer celle-ci. 
Dans ces cas il faut essayer de fermer la fistule, 
drainer et s’aider de la thoracoplastie. En ce qui 
concerne les fistules il faut se souvenir qu il est 
plus facile de prevenir que de guerir cette compli­
cation: les sutures devront toujours etre faites 
avec grand soin sur un moignon court, bien vascu- 
larise et bien recouvert.
Dans plus de la moitie des cas de resection il 
se fait des fuites d’air et une persistance de 1 espace 
pleural, soit immediatement apres l’intervention, 
soit entre le cinquieme et le quinzieme jour. Le 
traitement est d’etablir une aspiration continue sur 
le drain: ceci finit toujours par s’arranger et la 
thoracoplastie n’est jamais necessaire.
Parnii les autres complications on compta: trois 
cas d’atelectasie, dont deux durent etre broncho- 
scoDes et l’autre subit une tracheotomie. L  atelec- 
tasie est une complication qui doit pratiquement 
disparaitre si la physiotherapie nost-operatoire est 
bien faite. De plus, Inspiration des voies aeriennes 
devra toujours etre pratiquee tres soigneusement a 
la fin de l’intervention.
Trois cas d’hemorragies dont deux reagirent 
favorablement a la transfusion et l’autre necessita 
une nouvelle operation pour refaire une ligature 
arterielle qui avait derape. Dans les complications 
diverses citons un cas d’ileus paralytique, deux 
cas d’infection de la plaie et deux cas de fibro- 
thorax.
Dans l’ensemble, le pourcentage de complica­
tions ne paralt lie ni au sexe, ni a 1’age, ni a la 
race des malades. Ce qui compte le plus, c’est le 
type d’intervention et la nature de la maladie; par 
exemple, il semble avere que les fuites d’air sont 
plus frenuentes apres les segmentectomies. D’autre 
part, il faut remarquer que lorsque les expectora­
tions sont bacillaires et le malade resistant aux 
antibiotiques, les complications ne sont pas plus 
frequentes, mais elles deviennent beaucoup plus 
graves: la fistule bronchique dans ces cas entraine 
50% de mortalite.
Si la resection est une bonne therapeutique, elle 
ne doit pas etre exclusive, faute de quoi le pour­
centage des complications risquera d’amener son 
discredit.
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SOLITARY D IV ER TIC U LIT IS OF TH E C/ECU VI 
AND ASCENDING COLON*
F. G. INGLIS, M.D. and L. G. HAMPSON, M.D., F.R.C.S.[C], Montreal
D iverticulitis of the caecum and ascend­
ing colon is a rather uncommon condition, 
clinically indistinguishable from acute ap­
pendicitis. Familiarity with the entity is 
essential for its recognition at operation 
since the lesion may resemble an inflamed 
carcinoma of the cascum. The latter condi­
tion would demand extensive bowel re­
section, and the desirability of avoiding 
such a procedure in a benign inflammatory 
process is self evident. Fourteen proven 
cases of solitary diverticulitis of the caecum 
have been encountered at the Montreal 
General Hospital since 1946. These are 
being presented to illustrate the clinical 
syndrome, the difficulties in diagnosis, and 
the problems in treatment.
Multiple diverticulosis of the colon is a 
subject familiar to all surgeons, but should 
not be considered related to the present 
subject for a number of reasons. The di­
verticulum we are describing is character­
istically solitary and, although anatomically 
involving the caecum or ascending colon, 
is generally referred to as “solitary diver­
ticulum of the caecum”. Although Schnug23 
created a decided controversy when he 
classified all diverticula of the caecum as 
congenital or acquired, it is currently 
considered ( but certainly not proven) 
that these diverticula are congenital in 
contradistinction to the acquired multiple 
diverticula of the colon. Further, the clini­
cal manifestations of this disease are dif­
ferent, in that bowel irregularities are not 
found, obstructive symptoms have never 
been reported, and the affected individuals 
are on the average more than 10 years 
younger than those afflicted with diverti­
culitis of the sigmoid.
The first case of solitary diverticulitis of 
the caecum was reported by Potier21 in 
1912, occurring in a 32 year old woman 
operated upon for appendicitis. Subse­
quently, case reports have appeared with 
increasing frequency and these have been 
collected and analyzed periodically. In 1937,
*From the Department of Surgery, Montreal Gen­
eral Hospital and McGill University, Montreal.
Bennett-Jones3 reviewed 17 cases from the 
available literature and added three of his 
own; Baker and Carlile2 collected 39 cases 
and in 1947 Anderson1 reported on 99 
cases. By 1952, the total number of reported 
cases stood at 1264 and in 1952 Lauridsen 
and Ross14 presented a comprehensive re­
view of 153 cases. This has been superseded 
by the report of Nissenbaum et al.,17 which 
reviewed 166 cases summarized from the 
literature. The present authors believe that 
this condition is more commonly en­
countered by surgeons than the above re­
ports would indicate; this should serve to 
stimulate interest in a condition which 
should be remembered when an inflamed 
cascal mass is encountered at laparotomy.
Case Reports
The following case reports were sum­
marized from the medical records of the 
Hospital.
Case 1.— Mrs. O.S., 55, June 22, 1946. 
The patient had a history of nausea and 
vomiting and complained of right sided ab­
dominal pain of 72 hours’ duration. Tempera­
ture 100.3° F., pulse 100, white blood cell 
count 8750. There was marked tenderness in 
the right lower quadrant of the abdomen and 
a diagnosis of acute appendicitis was made. 
At operation, a large mass in the ascending 
colon with surrounding inflammatory reaction 
was encountered. The appendix appeared 
normal. The operating surgeon could not ex­
clude carcinoma of the cascum and a right 
hemicolectomy was performed. The patho­
logical diagnosis was that of acute suppurative 
diverticulitis of the cascum, and the diverti­
culum was located 3 cm. distal to the ileo- 
caecal valve. The patient’s postoperative course 
was complicated by a fistula from which she 
recovered and she has been well subsequently.
Case 2.—Mr. W.McL., 49, December 21, 
1958, was admitted complaining of crampy 
periumbilical and right lower quadrant ab­
dominal pain of two days’ duration. Tempera­
ture 100.2° F., pulse 88. There was tenderness 
and muscle splinting on palpation in the right 
lower quadrant. With a diagnosis of acute
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appendicitis, operation was performed. There 
was free fluid in the abdominal cavity, and 
the csecum was inflamed but the appendix 
was not involved in this reaction. A mass was 
palpable in the caecum. Carcinoma of the 
caecum was diagnosed and a right hemicolec­
tomy carried out. Pathological report: “Ulcer­
ative and suppurative diverticulitis of the 
caecum with extensive acute diffuse exudative 
reaction and partial infarction”. The diverti­
culum was located on the postero-lateral wall 
of the caecum. The patient recovered satis­
factorily and was well when last seen.
C ase 3.— Mr. A.H., 54, May 13, 1949. 
Lower abdominal pain of one week’s duration 
was the patient’s presenting complaint. Tem­
perature 97.8° F ., pulse 88, white blood cell 
count 7500. There was some right lower 
quadrant tenderness on abdominal examina­
tion. The patient was thought to have chronic 
appendicitis and was operated upon. A mass 
was encountered on the medial aspect of the 
ascending colon 12.5 cm. from the ileo-cagcal 
junction. The appendix was normal. The op­
erating surgeon considered the lesion to be 
either carcinoma or diverticulitis, and a right 
hemicolectomy was performed. The patho­
logical diagnosis was of diverticulitis of the 
colon with chronic non-specific inflammatory 
reaction. The patient recovered satisfactorily. 
He has since undergone cholecystectomy for 
cholecystitis and subtotal gastrectomy for duo­
denal ulcer and currently suffers from dump­
ing symptoms.
Case 4.— Mr. G.W., 34, March 9, 1950, 
suffered from acute abdominal pain for five 
days before admission. Temperature 99.8|0F., 
pulse 80. There was marked tenderness, 
muscle-guarding and rebound tenderness on 
examination of the right lower quadrant of 
the abdomen. Acute appendicitis was diag­
nosed. At operation, free purulent fluid was 
found in the abdominal cavity. There was an 
inflammatory mass 6 cm. in diameter located 
on the anterior aspect of the caecum near the 
ileo-caecal junction. The appendix was not 
inflamed. The mass was biopsied, and frozen 
section diagnosis confirmed the suspicion of 
acute caeca] diverticulitis. An attempt was 
made to resect the mass locally, but owing to 
its position near the ileo-caecal valve this was 
considered impossible without jeopardizing 
the blood supply of the ascending colon. A 
right hemicolectomy with ileo-transverse col­
onic anastomosis was performed. The patho­
logical diagnosis was acute diverticvditis of
the caecum. The patient’s postoperative course 
was smooth, and he has had no further ab­
dominal symptoms.
Case 5.— Mrs. C.S., 36, April 17, 1951. 
The patient complained of intermittent crampy 
right lower quadrant abdominal pain associ­
ated with constipation for one year. Tempera­
ture 98.6°F., pulse 80. There was muscle 
guarding and some tenderness on deep pal­
pation in the right lower quadrant. A diag­
nosis of chronic appendicitis was made but at 
operation a non-inflamed appendix with distal 
adhesions was encountered. Above the ileo- 
caecal valve there was a diverticulum which 
contained faecal material. A routine appen­
dectomy was performed. The diverticulum 
was transected at its base and removed. The 
base was inverted into the wall of the caecum. 
The pathology report described a diverti­
culum 2 cm. long and 1 cm. in diameter, with 
diverticulitis of the caecum and a normal ap­
pendix. The patient’s postoperative course was 
completely uneventful and she has remained 
well to date.
C a se  6.— Miss P.R., 25, December 7, 1952. 
The patient had a history of a recent chest 
cold and complained of loss of appetite and 
mild diarrhoea for 10 davs, with onset of right 
lower abdominal pain 24 hours before ad­
mission. Temperature was 99.0° F ., pulse 88, 
and white blood cell count 13,000. There was 
mild generalized resistance and acute tender­
ness in the right lower quadrant on abdominal 
examination. On deep palpation a mass was 
felt in the right lower quadrant. The diagnosis 
of acute appendicitis was made. At operation, 
there was a sharply demarcated mass on the 
posterior wall of the caecum 4 cm. distal to 
the ileo-caecal valve. There were palpable 
lymph nodes in the mesentery. The appendix 
was normal. The operator diagnosed a tumour 
of the caecum and performed a right hemi­
colectomy. The pathologist described a 1.5 
cm. diverticulum with muscle layers present 
in part of the wall around the ostium. There 
was a marked inflammatory reaction present, 
and diverticulitis of the ascending colon was 
diagnosed. The patient made an uneventful 
recovery and was perfectly well when last 
heard from in December 1957.
Case 7.— Mr. T.R., 57, December 23, 1952. 
This man had complained of intermittent right 
lower abdominal pain for one year which be­
came severe four days before admission. 
Temperature 98.0° F., pulse 88. There was
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right sided tenderness, maximal in the lower 
quadrant, with tenderness on deep palpation. 
Rectal examination revealed tenderness an­
teriorly and on the right side. The clinical im­
pression was one of acute appendicitis. At 
operation, a perforated diverticulum of the 
cascum was encountered two inches (5 cm.) 
above the origin of the appendix with associ­
ated inflammation of the appendix. The di­
verticulum was transected, its base was in­
verted and an appendectomy was performed. 
The pathological diagnosis was “diverticulitis 
of the caecum with chronic actively fibrosing 
inflammatory reaction and subacute appendi­
citis through involvement “by contiguitv’ ”. 
This diverticulum was situated on the medial 
wall of the cascum 5 cm. above the appendix. 
The patient recovered uneventfully and was 
well at last report.
Case 8.— Mrs. T.B., 40, October 9, 1953. 
The patient had a history of nausea and inter­
mittent right lower quadrant pain for three 
weeks. Temperature 99.2° F., pulse 72, white 
cell count 8800. On examination there was 
right sided tenderness, maximal in the lower 
quadrant. A diagnosis of acute appendicitis 
was made. Operation revealed a gangrenous 
diverticulum 1 cm. in diameter on the lateral 
wall of the cascum below the ileo-caecal 
valve. An ovarian cyst and normal appendix 
were also noted. The diverticulum was in­
verted into the wall of the caecum, where it 
was retained by a purse-string suture, and a 
routine appendectomy was performed. The 
patient made a normal recovery and has since 
remained well.
C a se  9.— Mr. D .H , 26, May 4, 1953. The 
patient complained of severe mid-abdominal 
pain which migrated to the right lower quad­
rant of the abdomen and was of eight hours’ 
duration. Temperature 98.0° F ., pulse 76. 
Marked tenderness was evident in the right 
lower quadrant, with slight tenderness to the 
right side on rectal examination. A diagnosis 
of acute appendicitis was made and the patient 
taken to the operating room. The surgeon en­
countered an acutely inflamed diverticulum on 
the medial aspect of the base of the caecum. 
A retrocaecal appendix with serosal inflamma­
tion was also found. The diverticulum was 
transected at its base and the stump inverted 
by means of a purse-string suture. Appendec­
tomy was also performed in the usual man­
ner. The pathologist reported chronic diverti­
culitis of the caecum with subacute serosal ap­
pendicitis. The patient made an uneventful 
recovery and has since remained well.
C ase 10.— Mr. J.S ., 39, September 11, 1956. 
There was a history of generalized abdominal 
pain of one week’s duration with increasing 
severity in the right lower abdomen. Tempera­
ture 97.4° F., pulse 70 and white blood cell 
count 13,750. Tenderness was noted in the 
right lower quadrant of the abdomen, and 
there was a small slightly tender mass palp­
able in this area. Rectal examination revealed 
tenderness on the right. A diagnosis of acute 
appendicitis was made and at operation a 
3 x 4  cm. mass was discovered near the base 
of the appendix on the postero-lateral aspect 
of the caecum. Carcinoma of the caecum was 
suspected but a biopsy of the mass was not 
diagnostic. The abdomen was closed to allow 
preparation of the patient for resection. Sub­
sequently, an air-contrast barium enema ex­
amination was performed, which did not out­
line the caecum satisfactorily, and the diag­
nosis remained carcinoma of the caecum. On 
re-exploration one week later, the caecal mass 
was found to be greatly reduced in size. A 
caecotomy was performed and the mucosa 
found normal except for an area occupied by 
a diverticulum. The caecotomy was closed. 
The appendix and diverticulum were excised, 
together with a wedge of caecal wall. The de­
fect was then repaired in two layers. The 
pathological diagnosis was “subsiding caecal 
diverticulitis and chronic peritonitis of the ap­
pendix”. The patient’s recovery was unevent­
ful and he has remained well.
C ase 11.—Mrs. G.C., 41, December 22, 
1956. This patient had a history of dull 
periumbilical pain which migrated to the right 
lower quadrant after three or four days. 
Temperature 100.6° F ., pulse 122. There was 
marked right lower quadrant rigidity and re­
bound tenderness referable to this area. A 
diagnosis of acute appendicitis was made. At 
operation, an 8 x 3 cm. mass was found on 
the postero-medial wall of the caecum with a 
deep ulcer in its centre. The mesocascal lymph 
nodes were enlarged. The surgeon diagnosed 
carcinoma of the caecum, possibly diverticulitis 
of the caecum, and performed a right hemi­
colectomy. Pathological examination revealed 
an ulcerative diverticulitis on the medial side 
of the ascending colon above the ileo-caecal 
valve. The ulcer was 2 cm. in diameter. The 
appendix was normal. The patient recovered 
satisfactorily and subsequently has been well.
C ase 12.—Mrs. L.C., 22, February 7, 1957. 
The presenting complaints were of sharp 
colicky pain in the right lower abdomen for
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one week before admission. Temperature 
98.6° F., pulse 128. On examination there was 
minimal tenderness; bowel sounds were re­
duced, and a mass was palpable in the right 
lower quadrant. It was the clinical impression 
that the patient had a perforated appendix. At 
operation, the appendix was normal, but there 
was an acutely inflamed diverticulum of the 
caecum occupying the anterior wall below the 
ileo-cascal valve. The diverticulum was tran­
sected at its base, inverted and oversewn. 
Appendectomy was also performed. The 
pathologist’s report confirmed the diagnosis of 
ulcerative diverticulitis of the caecum and a 
normal appendix. The patient made a normal 
recovery and has remained well.
Case 13.—Miss M.D., 40, March 20, 1957. 
The patient had steady right lower quadrant 
pain for four days and was admitted with a 
temperature of 98.4° F ., pulse 90 and white 
blood cell count of 12,200. Examination of the 
abdomen revealed a 5 x 5 cm. ill-defined mass 
in the right lower quadrant which was also 
palpable rectally. It was thought that she had 
acute appendicitis with omental localization. 
At operation, a firm slightly inflamed mass 
was found in the lateral portion of the caput 
cascum. A normal appendix and irregular 
uterine mass was also encountered. A diag­
nosis of carcinoma of the caecum was postu­
lated and the abdomen was closed so that the 
patient could be prepared for resection. A 
barium enema examination during conva­
lescence was not contributory. On re-examina­
tion one week later, the mass had resolved to 
a marked degree and the diagnosis of caecal 
diverticulitis was obvious. Colotomy was per­
formed, the diverticulum dissected out and 
resected locally, and the defect closed in two 
layers. Appendectomy and uterine myomec­
tomy were also performed. The pathologist 
reported diverticulitis of the cascum in a 2.5 
cm. x 2.5 cm. diverticulum, an appendix with 
focal endometriosis and leiomyomata uteri. 
The postoperative course was uneventful and 
the patient has remained well.
C ase 14,-M rs. R.R., 37, October 23, 1957. 
The patient complained of right lower quad­
rant pain of two days’ duration before coming 
to hospital. Her temperature was 99.2° F . and 
pulse 90. There was muscle splinting and ten­
derness to palpation on abdominal examina­
tion. Rectal examination was not remarkable. 
Acute appendicitis was diagnosed and an 
operation performed. A normal appendix was 
encountered, but on the antero-medial wall of
the ascending colon 5 cm. above the ileo- 
csecal junction, an inflamed mass was found. 
The ascending colon was opened opposite this 
mass and a diagnosis of acute diverticulitis 
was made when the ostium was viewed. Since 
the diverticulum was shallow, it was con­
sidered that oversewing the inflamed colon 
wall with omental fat would ensure against 
perforation, and healing processes would 
obliterate the diverticulum. This was done, 
the colotomy was closed and appendectomy 
was then performed. The appendix was found 
to be normal on examination. The patient’s 




The origin of the caecal diverticulum 
remains unsettled, but many theories have 
been advanced to account for the solitary 
nature of the lesion.
Caecal diverticula have arbitrarily been 
divided into the true or congenital type in 
which all layers of the normal wall are 
represented, and the false or acquired 
diverticulum in which one or more of the 
muscle layers are missing. This classifica­
tion was advanced by Schnug, 23 but is not 
considered practical, for as Kirkman13 has 
pointed out, unless serial sections are made, 
it is difficult to be certain whether one or 
more layers are actually missing. The entire 
wall of the diverticulum may be grossly 
destroyed by the associated inflammatory 
process and necrosis, or conversely, an 
eccentric section may show muscularis in 
a false diverticulum.12' 13> 15
A brief review of several of the theories 
advanced will serve to illustrate the in­
adequacy of current knowledge. Bennett- 
Jones3 regarded the diverticula as acquired 
and supported the concept that they were 
the result of a weakness in the intestinal 
wall caused by a gap in the muscle at the 
entrance of blood vessels. This concept was 
also supported by Anderson1 but has not 
withstood the critical examination of ex­
perience. Both Bennett-Jones3 and Jonas12 
have suggested that tuberculous adenitis 
may be a factor in producing diverticula.
Fairbank and Rob7 postulated that a 
false diverticulum could occur at the site 
of a solitary healed ulcer of the caecum.
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Lip ton and Reisman16 on the other hand 
suggest that the solitary caeca] ulcer could 
be the result of healing processes in an 
inflamed diverticulum. The solitary ulcer 
of the caecum is a related subject, and there 
is considerable controversy over its true 
nature. Dorling5 also felt that traction 
through healing of an ulcer could cause 
the false type of diverticulum, while the 
true types were the result of the presence 
of the “second appendix”. Waugh26 con­
sidered embryological aberrations as re­
sponsible for the occurrence of the “second 
appendix” in a case he reported, but sug­
gested that this abnormality might really 
have been a solitary caecal diverticulum. 
Reid22 quotes and supports Evans6 who 
suggested that irregularities in the process 
of vacuolation of the intestinal entoderm 
caused the caecal diverticulum, in much the 
same manner as an intestinal reduplication 
develops. In support of this concept, there 
is the case of diverticulum of the caecum 
in a three year old girl, reported by 
Odqvist and Petren.18 In his recent three 
volume work, Shackelford24 accepts the 
embryological origin of the diverticula and 
this concept is further supported by recent 
papers.17’ 19 Finally, current authors tend 
to favour the congenital origin of diver­
ticula of the caecum and support the view 
that the condition differs materially from 
and is not an extension of diverticulosis of 
the colon.
Pathology
Although the theories of etiology may be 
of interest and of ultimate importance, it 
is the pathological features of the condi­
tion that chiefly concern the surgeon. The 
diverticula are approximately 1 cm. in 
diameter at the ostium and vary from 1 to 
3 cm. in length (0.9 x 2.7 cm.).14 Faecal 
material or fascoliths are present in practi­
cally all cases and cause the obstruction 
which is believed responsible for the onset 
of the inflammatory reaction. Possible 
pathological changes have been outlined by 
Parker and Serjeant.19 The acute inflam­
matory stage is, as expected, characterized 
by hyperaemia, leukocytic infiltration, sup­
puration, ulceration and possibly gangrene, 
with adjacent pericaecal oedema and peri­
toneal reaction. Clinically, acute appendi­
citis is suggested. Subsequently, the process 
may resolve with recurrent low grade 
localized infection. “Chronic appendicitis” 
may be suspected. On the other hand, the 
acute process may proceed to perforation, 
with either a localized abscess or general­
ized peritonitis resulting. If the abscess, 
which is commoner, is simply drained, the 
operator may remain under the impression 
that the appendix is the organ at fault. 
Thirdly, if the condition extends beyond 
the diverticulum to involve adjacent caecum 
and pericaecal tissues, a large inflamed 
granulomatous mass with palpable mes­
enteric lymph nodes indistinguishable from 
an infected carcinoma of the caecum con­
fronts the surgeon at laparotomy. The 
appendix is frequently involved by con­
tiguity and a periappendiceal reaction is 
seen. A differential diagnosis to be con­
sidered will be presented below.
In the present series, 12 specimens were 
submitted to the pathologist. Of these, nine 
were located in the caecum and the re­
mainder were in the ascending colon near 
the ileo-cascal valve. Diverticulitis was 
diagnosed in all; two being acute, three 
ulcerative, one subsiding, and one chronic. 
In five cases, the stage was not stated. The 
presence or absence of muscularis in the 
sections was not uniformly commented 
upon, although in one report (Case 6), 
it was stated that all coats were present. 
However, we will not consider dividing the 
diverticula into true or false types. A 
photomicrograph of the diverticulum from 
Case 4 is presented in Fig. 1.
'I'he location of these diverticula on the 
cascum has been of passing interest to 
some reviewers including Schnug,28 
Lauridsen and Ross,14 and Baker and 
Carlile.2 It is stated14 that 78% of 118 
diverticula occurred within 2 cm. above 
or below the ileo-caecal valve. Baker and 
Carlile charted 25 diverticula and found 
them to be of decreasing frequency on the 
anterior caecal wall, the lateral wall, and 
the caput. The diverticulum is rarely if 
ever found enclosed in an appendix epiplo- 
ica, in contradistinction to those found in 
the sigmoid colon.
The position of the diverticula recorded 
in the present series is charted in Fig. 2.
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Diagnosis
It seems to have been practically im­
possible to make the diagnosis of acute 
solitary diverticulitis of the caecum pre- 
operattvely — the five reported exceptions 
were diagnosed preoperatively by barium 
enema examination, two of these patients 
having had a previous appendectomy.14' 17 
Schnug23 tabulated the symptoms and signs 
of acute diverticulitis and found them 
practically indistinguishable from those 
of acute appendicitis. Nausea and vomit­
ing appeared to be more frequent with 
appendicitis than with diverticulitis. Nis- 
senbaum, Sparks and Ellison17 reported that 
a right lower quadrant mass was palpable 
in 50 of 148 cases. A mass was noted in 
four cases (Cases 6, 10, 12 and 13) in our 
group.
All decades from the first to the seventh 
are represented. The average age in all 
groups was 39.6 years, distinctly less than 
the average of 53.6 years quoted for 
diverticulitis of the sigmoid colon.20 The 
sexes are equally affected. Age and sex 
incidence in the Montreal General Hospital 
series closely resemble those quoted by 
others (Table I).
The experience of surgeons in this hos­
pital has not differed from those in other 
centres as regards preoperative diagnosis. 
Uniformly, appendicitis was suspected and 
operation performed. At operation, the 
correct diagnosis was evident in seven cases 
(Cases 4, 5, 7, 8, 9, 12, and 14). In the 
remaining seven cases a tumour was diag­
nosed or could not be excluded. A right 
hemicolectomy was performed in five of 
these seven cases; in the two remaining 
cases the abdomen was closed after ex­
ploration in order that the patient might be 
prepared for colonic surgery. In these two 
cases, at the second operation, the diag­
nosis of diverticulitis was evident because 
of the marked resolution of the inflam­
matory process in the interim. In a third 
case (Case 4), the mass was biopsied 
and the correct diagnosis obtained. It 
would seem that this procedure is attended 
by too many possible dangers to be 
recommended routinely. Thus in 7 of 14 
cases, the correct diagnosis was not ob­
tained at the first operation.
Fig. 1.
In the remaining cases, the diagnosis was 
evident; there was localized inflammatory 
reaction, ulceration, or gangrene without 
gross distortion of the appearance of the 
diverticulum. The correct diagnosis was 
made at the first operation in 50% of our 
cases as compared with 66.9% of the 133 
operations reported by Lauridsen and Ross
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22 - 57 years c? 43.11 39.6  years 
S 37.0/
6 8 1:1.3
Ross (1952)14. .. 10 - 72 years o” 40.41 40.6  years 
S 40.8/
84 64 1.3:1
(Table II ) .  With increasing experience and 
appreciation of the condition, it is hoped 
that future analyses will indicate a greater 
percentage of correct diagnoses at opera­
tion. It is worth while to bear in mind the 
operative differential diagnosis suggested by 
Baker and Carlile2 — carcinoma, tubercu­
losis, actinomycosis, nonspecific granulo­
mas (including regional enteritis) and the 
non-specific ulcer. To this might also be 
added the carcinoid tumour and subacute 
foreign body perforations of the caecum.
To facilitate diagnosis, it has been sug­
gested that palpation of the ostium through 
the opposite caecal wall might be of 
value.14’ 23 In three of the cases in the 
present series (Cases 10, 13 and 14) the 
caecum was opened and the mucosal lining 
inspected, this manoeuvre resulting in a 
correct diagnosis in each instance. We feel 
it to be superior to the palpation method. 
Caecotomy was also used to facilitate diag­
nosis by Unger.25
The presence of faecoliths in the diver­
ticulum sometimes produces a definite 
negative shadow on the abdominal radio­
graph. Byrne, Kalian and Bassett4 have 
used this finding to recommend preopera­
tive abdominal x-ray studies as an aid in 
diagnosis. They suggest that the following 
triad is indicative of diverticulitis of the 
caecum:
1. Symptoms of right lower quadrant in­
flammatory disease.
2. Presence of a faecolith in the region of 
the caecum on x-ray examination.
3. History of a previous appendectomy.
Five cases have been reported in which 
the correct preoperative diagnosis was 
obtained by the use of barium enema ex­
amination.11' 17 In the present series, two 
patients were examined by barium enema, 
but the diagnosis was not evident as the 
diverticula were filled with faecal material. 
Since it is estimated that over one-half of 
diverticula contain faecoliths,14 one wonders 
whether barium enema would prove as use­
ful a diagnostic aid as the routine antero­
posterior abdominal film.
T reatment
The methods of treating diverticulitis of 
the caecum have varied from the conserva­
tive regimen advocated by Leichtling15 and 
Schnug23 to the varied operative manage­
ment exemplified by Table III. It is con­
sidered that continuing infection with the 
possibility of perforation and its attendant 
morbidity would contraindicate non-opera­
tive management of an inflammatory pro­
cess in the right lower quadrant of the 
abdomen.
Operative treatments included drainage 
of an abscess, oversewing, inversion or 
excision of the diverticulum, wedge resec­
tion of the cascum, and right hemicolec­
tomy with primary ileo-colic anastomosis. 
The most direct approach was to treat the 
condition as one would an appendix, i.e. 
by clamping the base, dividing the diverti­
culum, then inverting the stump with a 
purse-string suture. This form of excision 
has been termed diverticulectomy and is
TA BLE II.—C om parison  o f  P r e o p e r a t iv e  and P o sto pe r a tiv e  D ia g n o ses
Appendicitis Diverticulitis Malignancy Other
’ Preoperative (14 cases) 100% ___ ___ _
M.G.H........................... [ Postoperative
1 (16 operations) 56.2% 43.8%
Lauridsen and Ross14. . <
f Preoperative (153 cases) 
Postoperative
85% 3.0% 3.7% 8.1%
1 (133 operations) 66.9% 29.3% 3.8%
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2. Inversion 1 10
3. Colon resection
a. R. hemicolectomy 6 34
b. Ileo-caecal resection 0 7
c. Csecectomy 2 16
4. Drainage of abscess 0 8
5. Exteriorization 0 5
6. Other 1 6
(Oversewn
mesentery)





to be distinguished from local resection 
of the diverticulum, performed by removing 
a wedge of uninvolved cascal tissue at the 
base of the diverticulum, then closing the 
defect in layers. Local excision was per­
formed in two of the present cases (Cases 
10 and 13), which were originally con­
sidered to be carcinoma and in which hemi­
colectomy was contemplated at re-explora­
tion. This serves to illustrate the importance 
of correct operative diagnosis if the mor­
bidity and mortality associated with a need­
lessly radical operation are to be avoided.
The analysis presented by Lauridsen and 
Ross14 reveals that hemicolectomy was per­
formed in 34 of 153 operations for caecal 
diverticulitis with a 9.4% mortality. This 
operation was performed in six of 16 opera­
tions in this present series, without a death. 
It is apparent that these are cases in which 
a major colonic resection could have been 
avoided had the true nature of the condi­
tion been realized. There are circum­
stances, however, when a major colonic 
resection is indicated because of the position 
of the diverticulum. It may lie at the ileo- 
caecal junction, thus necessitating a local 
colonic resection; or it may project into the 
leaves of the mesentery in such a manner 
as to jeopardize the blood supply to the 
colon, thus necessitating a major colonic 
resection.9' 12> 13 In Case 4 of the present 
series a major resection of caecum and 
ascending colon was undertaken for tech­
nical reasons, although the correct diagnosis 
was appreciated. Other procedures used 
in the past have included simple drainage,3 
exteriorization of the caecum,8 and a Paul- 
Mikulicz resection.13 Experience has shown 
them to be either inadequate or too 
extensive.
It is generally agreed5' 9’ 10' 13"15’ 17’ 24 
that local excision of the lesion is the best 
form of treatment. The mortality in a com­
prehensive series14 was 1.6% when this 
procedure was used. There was no mor­
tality associated with local resection in the 
present series. Kirkman13 suggests that if 
the lesion is gangrenous, inversion and 
oversewing of the lesion is acceptable. This 
was performed in Case 8 of the present 
series. Reid22 suggests that simple inversion 
of a small non-inflamed diverticulum is 
safe.
In all cases, except those of right hemi­
colectomy, the appendix was removed at 
the time of primary treatment of the di­
verticulum. This did not appear to increase 
postoperative morbidity, and it is recom­
mended that appendectomy accompany 
diverticulectomy or local excision. Gate- 
wood9 supports this suggestion.
Su m m a r y
Reports of acute diverticulitis of the 
csecum are not common in the literature, 
there being fewer than 200 cases reported 
to date. Fourteen cases, encountered in the 
medical records of the Montreal General 
Hospital since 1946, are presented. The 
etiology, pathology, and diagnosis of the 
condition are discussed with particular 
emphasis on correct operative diagnosis 
and the most suitable treatment.
C onclusions
Acute diverticulitis of the caecum and 
ascending colon occurs more commonly 
than standard surgical texts or the surgical 
literature would suggest.
It is generally not possible to distinguish 
the condition from acute appendicitis on a 
clinical basis. Suggestions are made for 
facilitating clinical diagnosis.
At operation, the diagnosis is evident in 
approximately two-thirds of cases. In the
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remaining instances, it may be concealed 
by the presence of an inflamed mass in 
the caecum usually interpreted as car­
cinoma.
Colotomy (or caecotomy) will often pro­
vide a precise diagnosis.
Biopsy of the mass may confirm the diag­
nosis, but may give misleading information 
in the presence of an inflamed carcinoma 
and is not recommended.
Local excision of the lesion, or in some 
cases simple inversion of the diverticulum, 
constitutes the treatment of choice. Appen­
dectomy may and should be carried out 
concurrently, if at all feasible.
Major colonic resections can usually be 
avoided if the possibility of diverticulitis of 
the cascum is considered.
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Resume
La diverticulite du cascum et du colon droit 
est une affection plutot rare qu’on ne peut clinique- 
ment distinguer ae 1’appendicite aigue. A l’opera- 
tion la lesion ressemble a un cancer enflamme du 
caecum. Cette affection differe de la diverticulose 
commune du colon localisee surtout a la partie 
descendante et au sigmoi'de. Depuis le premier cas 
decrit par Potier en 1912, plusieurs theories ont 
ete avancees sur la pathogenese de cette lesion. 
L ’opinion courante est qu elle est probablement 
d’origine congenitale.
Les diverticules mesurent 1 a 3 cm. de long. 
La bouche d’environ 1 cm. de diametre est souvent 
obstruee par des amas stercoraux ou des concre­
tions. Le tableau anatomopathologique est celui 
d’une irritation avec reaction inflammatoire com- 
portant de l’hyperemie, de 1’infiltration leucocy- 
taire, de la suppuration, de l’ulceration, de 1’cedeme 
periosecal, quelquefois de la gangrene et une 
reaction peritoneale. La perforation peut se pro- 
duire amenant un abces localise ou une peritonite 
generalisee. Si l’appendice est implique dans le 
processus, on observe une reaction periappendicu- 
laire.
La majorite des diverticules se situent a l’in- 
terieur d’une /one s’etendant a 2 cm. en haut et en 
bas de la valvule ileo-csecale (78%  d’une serie 
de 118). D’apres Carlile et Baker la distribution 
des lesions comporte, par ordre decroissant de 
frequence, la face anterieure, la face laterale et 
l’ampoule. On les trouve rarement dans les ap­
pendices epiploiques.
II est quasi impossible de poser Ie diagnostic 
avant l’operation. On pretend que les nausees et 
les vomissements sont moins frequents dans la 
diverticulite que dans l’appendicite et que dans
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environ un tiers des cas on peut palper une masse 
dans la fosse iliaque droite. L’age rnoyen de ces 
malades est de 39.6 ans a comparer a 53.6 ans 
pour ceux atteints de diverticulose du sigmoide. 
Dans la serie qui nous est presentee, le diagnostic 
ne fut evident a l’operation que dans 7 des 14 
cas. Dans les sept autres, on a pense a une tumeur, 
ce qui a entraine une hemicolectomie chez cinq 
d’entre eux (l’abdomen fut referme chez les deux 
autres en vue de la preparation a une intervention 
ulterieure, mais le diagnostic devint evident a la 
deuxieme operation par la diminution de la reaction 
inflammatoire). Le diagnostic differentiel doit in- 
clure la tuberculose, l’actinomycose, les granulomes 
comme dans l’enterite regionale, les ulcerations non 
specifiques, le carcino'ide et les perforations par 
corps etrangers. L’inspection de la muqueuse di-
rectement par ouverture du caecum est la ma­
noeuvre diagnostique la plus sure. La frequence 
des fecalomes diminue beaucoup l’importance que 
l’on peut attacher au lavement baryte. Des ren- 
seignements aussi probants peuvent etre obtenus 
de l’examen d’une plaque simple de l’abdomen 
ou ces fecalomes s’inscrivent comme des ombres 
pathologiques. La resection majeure du colon 
s’impose quelquefois lorsque par exemple la locali­
sation d’un diverticule dans le mesentere met en 
jeu 1’apport sanguin du colon. L ’excision locale est 
cependant la meilleure fonne de traitement. Elle 
comporte une mortalite de 1.6% . L ’inversion avec 
enfouissement est une formule de traitement ac­
ceptable dans les lesions sphacelees. Si l’appendice 
n’a pas deja ete enleve il convient de le faire 
au cours de l’intervention.
THYROID CANCER IN CHILDREN"
J. R. MOORE, M.D., F.R.C.S.jC] and A. D. McKENZIE, M.D., F.R.C.S.jC], Vancouver, B.C.
I n  recent years there has been an increas­
ing interest in the problem of thyroid cancer 
of childhood and adolescence. Until 1955, 
only 138 cases had been reported in the 
world literature. In that year Winship and 
Chase1 added an additional 147 collected 
cases to make a total of 285, only six of 
these being reported from Canada. Since 
then, Winship2 has stated that he now has 
a record of over 400 malignant thyroid 
tumours occurring in children.
The following series consists of a group 
of six children with thyroid carcinoma, all 
from the greater Vancouver area and all 
seen between 1952 and 1957 inclusive. A 
group of malignant thyroid tumours in 
adults has also been reviewed, and it has 
been found that children made up 5%  
of the total group seen in the corresponding 
time period.
Case Reports
Case 1.—Male, aged seven years. Symptoms: 
lump in left side of neck, of one month’s dura­
tion. Because of “thymic enlargement”, three 
months after birth he had been given three 
treatments to the thymic area on a 110 kV 
machine of 100 r on three days one week 
apart. Examination revealed an isolated nodule
“From the Department of Surgery, Vancouver 
General Hospital and Faculty of Medicine, Uni­
versity of British Columbia, Vancouver, B.C.
in the left lobe of thyroid and this was treated 
by local excision on April 8, 1952. The nodule 
was 1.5 cm. in diameter, and on pathological 
examination a papillary adenocarcinoma. The 
patient was given 3000 r in 25 days to one 
anterior thyroid and upper mediastinal area, 
beginning one week postoperatively. He was 
well with no evidence of recurrence five and 
a half years after initial treatment.
Case 2.—Male, aged eight years. Symptoms: 
swelling in the left lower neck of eight months’ 
duration; cough, one month. At the age of 
two to four weeks he was given a total of 
500 r to the thymic area as treatment for 
“thymic enlargement”. On examination, a large 
hard mass was demonstrated in the left supra­
sternal region extending retrostemally and 
posterior to the left sternomastoid. Discrete 
hard lymph nodes were present in the left 
anterior cervical region. There was x-ray evi­
dence of tracheal compression and deviation to 
the right. I131 uptake was 15%, confined to 
the right lobe; there was no uptake over the 
thyroid mass or in the enlarged left cervical 
lymph nodes. Surgical treatment: left subtotal 
thyroidectomy and left radical neck dissection, 
January 14, 1957. Tumour tissue was left at 
the point of attachment to trachea. Pathologic­
ally: a papillary adenocarcinoma was found 
with extensive metastases to the left internal 
jugular and left supraclavicular lymph nodes 
with direct infiltration of fibrous tissue overly­
ing the trachea. He was well one year post­
operatively but has residual disease. He is 
receiving desiccated thyroid daily.
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Fig. 1.—Case 3. Showing enlargement of isthmus 
and right thyroid lobe. Enlarged palpable lymph 
nodes are outlined by skin pencil markings.
Case 3.—Chinese male child, aged eight 
years. He had bilaterally enlarged cervical 
lymph nodes and a bilaterally enlarged nodular 
thyroid for one and a half years (Figs. 1 and 2). 
He had received thymic radiation in infancy 
for “thymic enlargement”. The dosage was 
100 r a week for five doses. Extensive bilateral 
pulmonary metastases were also present for 
one and a half years before treatment (Fig. 3). 
A right cervical lymph node biopsy on Janu­
ary 30, 1956, revealed a papillary adenocar­
cinoma of thyroid origin. I 131 uptake was 15% 
in 24 hours with 87% recovery. On scanning, 
no activity was noted outside the normal area 
of distribution of thyroid tissue. Left lobec­
tomy and left radical neck dissection on 
February 29, 1956. Pathology: papillary car­
cinoma with extensive metastases to regional 
lymph nodes and small foci of blood vessel 
involvement. He was given a course of thyroid 
extract, two and a half grains per day, over 
a seven month period in an attempt to inhibit 
thyroid stimulating hormone production by 
the pituitary. On January 22, 1957, a right 
lobectomy and right radical neck dissection 
was performed. Pathological examination re­
vealed a papillary adenocarcinoma with ex­
tensive metastases to lymph nodes. I131 uptake 
on February 21, 1957, three weeks post- 
operatively, was 6% in 24 hours and was 
insufficient for scanning. In an attempt to in­
duce the chest metastases to take up I131, he 
was given a course of three doses of 10 U.S.P. 
units of thyrotropic hormone intramuscularly 
at 12 hour intervals for three doses. Four hours 
after the last dose the I131 uptake test was 
repeated and showed a value of 6% in 24 hours 
with no appreciable uptake on scanning. A 
further tracer study in three weeks showed 
only 3% uptake. On November 4, 1957, I 131 
uptake was only 1%. He remained clinically 
well in spite of radiographic evidence of in­
creased chest metastases (Fig. 4), receiving 
three grains of thyroid extract daily as a main­
tenance dose.
Case 4.—Female, aged 12 years. Symptoms: 
lumps in the right side of the neck, one month’s 
duration. Radiation treatment had been given 
to the thymus area for “thymic enlargement” 
at six to seven weeks of age. On examination 
she had a 1 cm. nodule in the right paracricoid 
area and small nodules in the right posterior 
triangle. Biopsy of a right cervical nodule,
Fig. 2.—Case 3. Showing enlargement of isthmus, 
left thyroid lobe. Enlarged palpable lymph nodes 
are outlined by skin pencil markings.
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Fig. 3.—Radiographic appearance of Case 3 at 
the time of diagnosis, February 1956.
October 18, 1956, showed a metastatic papil­
lary adenocarcinoma. I131 uptake 16 days be­
fore operation was 19% in 24 hours. Total 
thyroidectomy and right radical neck dissec­
tion was performed on November 16, 1956. 
Pathologically: a papillary follicular adeno­
carcinoma with lymph node metastases. The 
uptake of I131 two months postoperatively was 
7%. The indurated area in the right neck one 
year after operation may be a recurrent tumour.
Case 5.—Male, aged 14 years. Symptoms: 
lump in right side of neck, six months’ duration. 
There was a history of radiation treatment for 
“enlarged thymus” in infancy. Examination 
revealed a 2 cm. x 3 cm. nodule in the right 
thyroid lobe, with tracheal displacement to 
the left. Right lobectomy was performed on 
January 19, 1955. Pathologically: a papillary 
adenocarcinoma. One year after operation, 
small firm nodes were demonstrated in the 
right side of neck. I131 uptake at this time 
showed no functioning metastases, and there 
was a uniform uptake in the left lobe. He was 
clinically well three years after operation.
C ase 6.—Male, aged 17 years. Symptoms: 
lumps in left side of neck, six months’ duration. 
As a young child he received 500 r over 28 
days to the thymic region. Examination re­
vealed bilaterally enlarged cervical lymph 
nodes and enlarged nodular left thyroid lobe. 
Biopsy of left posterior triangle node on July 
11, 1957, showed the presence of metastatic 
papillary adenocarcinoma of thyroid origin. 
Left subtotal thyroidectomy and radical neck 
dissection was done on August 5, 1957. Re­
Fig. 4.—Radiographic appearance of Case 3 in 
November 1957.
moval was incomplete because of recurrent 
laryngeal nerve involvement and adherence 
to the trachea. I131 tracer uptake before opera­
tion was 21%, which on scanning was found 
confined to the isthmus, immediately below 
the thyroid cartilage. There had been no evi­
dence of any uptake in the masses in either 
the right or left side of the neck. Six weeks 
after operation I131 uptake was 10%, and on 
scanning this was found almost entirely in the 
firm fixed area to the right of the midline. 
This suggested a definite function in metastatic 
tissue. On October 1, 1957, after three injec­
tions of thyroid stimulating hormone, 129 
millicuries of I131 were given as treatment for 
residual thyroid carcinoma. The uptake was 
not accurately determined but there was 
considerably more taken up in the metastases 
than the 10%. It took five days for the level to 
reach 30 millicuries. There was a subsequent 
reduction in the size of the right sided neck 
mass. He was well six months postoperatively.
C o m m e n t s
Clinical features.—That the condition was 
not readily suspected is indicated by the 
fact that in four instances symptoms were 
present for one and one-half years, eight 
months, six months, and five months. The 
two other patients had symptoms for one 
month each. The finding of a thyroid 
nodule or nodules in children is more 
serious than in an adult, and the majority 
are likely to be carcinoma.
It can be expected that the initial symp­
toms and signs will be the presence of
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masses in the neck. As with papillary car­
cinomas in adults, a considerable number 
of patients will have metastatic lymph 
node involvement when they are first seen. 
There were four such patients in this series 
and one of these ( Case 4) had lymph node 
enlargement as the only clinically demon­
strable lesion. Only two of the six patients 
had localized thyroid nodules, both on 
clinical examination and at operation.
Pathology.—Histologically, five patients 
had a papillary adenocarcinoma while the 
remaining one had a papillary follicular 
type lesion. Papillary carcinomas are the 
most common type of thyroid tumour in 
children. That they do not always confine 
themselves to local spread or to localiza­
tion in cervical lymph nodes is well illus­
trated by Case 3, in which massive pul­
monary metastases were present when the 
diagnosis was made. Carcinoma of the 
thyroid is sometimes a bizarre disease in 
adults; that this also applies to the papillary 
type lesions of childhood is well illustrated 
by this unusual case.
Previous irradiation— Since 1950, there 
have been several reports3"6 on the inci­
dence of previous irradiation in children 
who later developed cancer of the thyroid. 
It is extremely interesting and may be sig­
nificant that all six of the patients in this 
series had received irradiation for an “en­
larged thymus gland” during infancy. The 
total dosage in each instance was about 
500 r. The hypothesis, advanced by Hall,7 
of an initiating factor responsible for the 
alteration of normal to neoplastic cells plus 
a promoting factor responsible for multi­
plication of these altered cells to form a 
tumour, seems applicable to this situation. 
This infantile irradiation might initiate 
occult neoplasia, the endocrine activity of 
childhood and puberty then promoting 
overt tumour formation.
Treatm ent—Surgery: One patient had a 
local excision of a small, easily encom­
passed, malignant nodule in the left thy­
roid lobe; one a right lobectomy with com­
plete removal of all gross disease; the 
remainder had excision of as much grossly 
involved thyroid gland and lymph node 
tissue as was deemed technically possible. 
We believe that the initial approach to 
differentiated thyroid cancer should be by
block cancer surgery. If, after a thorough 
examination of the neck at operation, there 
is any question of lymph node spread a 
radical dissection is indicated. Bilateral 
dissections may be staged and are as ap­
plicable to childhood disease as to cancer 
in the adult.
X-ray: Generally, well differentiated thy­
roid papillary adenocarcinomas of child­
hood are resistant to external irradiation. 
Postoperative irradiation was used for two 
patients, one having a localized tumour, 
and one having more extensive lesions with 
residual disease. External irradiation should 
probably be reserved for irremovable or 
recurrent disease.
Radioactive iodine and hormone therapy: 
Five patients (Cases 2, 3, 4, 5 and 6) had 
tracer studies with I131 but only one (Case 
6) showed sufficient significant uptake 
either in the primary lesion or in the meta­
stases to warrant a treatment dose. These 
lesions were mainly papillary in type 
rather than follicular, and therefore a poor 
response was not unexpected.
In two patients, a total thyroidectomy 
and the administration of thyroid stimu­
lating hormone did not induce metastases 
to take up I131 more effectively. Thyroid 
stimulating hormone elevation after total 
thyroidectomy may increase the uptake of 
I131 by metastases, and this may have been 
the reason for the increased avidity of the 
neck metastases for I131 postoperatively in 
Case 6.
There has been recent clinical evi­
dence8-12 that the growth of papillary 
thyroid cancer may be influenced by desic­
cated thyroid. In this small series there has 
been no demonstrable effect in the two 
patients who received courses of desiccated 
thyroid.
R esults
The two patients with the localized dis­
ease (Cases 1 and 3) are well with no 
clinical evidence of recurrence, one after 
five years. Residual or recurrent disease is 
present in the other four patients.
Su m m a r y
Six cases of thyroid carcinoma in children 
have been presented.
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The presenting symptom was usually a 
lump or lumps in the neck, present for 
several months.
All patients gave a history of thymus 
irradiation in infancy.
All lesions were papillary, one showing a 
significant follicular element. The majority 
had metastasized.
Treatment was primarily by surgical ex­
cision. External irradiation was used in two 
cases, one with locally irremovable disease. 
I131 was helpful in one case.
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Resume
La question du cancer de la thyro'ide chez les 
enfants a pris un regain d’aetualite recemment. 
Jusque 1955 on ne trouve que 138 cas rapportes 
dans la litterature; au cours de la meme annee. 
Winship et Chase en colligerent une serie de 147.
Les auteurs presentent brievement six cas per­
sonnels, chez lesquels les premiers symptomes 
etaient apparus depuis une periode variant de 
1 a 18 mois. Histologiquement, il s’agit le plus 
souvent d’adenocarcinome papillaire; les metastases 
lymphatiques regionales ou meme pulmonaires sont 
frequentes. II est interessant de constater que 
dans chacun des cas presentes, les malades avaient 
regu dans leur premiere enfance des irradiations 
a dose totale de 500 r pour “hypertrophie thy- 
mique”. II y a vraiement lieu de se demander si 
cette radiotherapie ne serait pas reponsable de 
la transformation des cellules normales en cellules 
tumorales.
Le traitement, uniquement chirurgical, consistera 
en l’ablation large de la glande, et s’il y a 
des doutes quant aux possibility de generalisation, 
l’excision des chaines lymphatiques du cou devra 
etre faite, au besoin des deux cotes. La radio­
therapie exteme ne donne que des resultats medi- 
ocres, ce type de tumeur etant peu sensible aux 
rayons. II y aura lieu de la reserver pour les 
recidives. D’autre part l’administration d’iode 
radioactif est decevante, puisque ces lesions sont 
papillaires. Des espoirs nouveaux se sont fondes 
sur 1’emploi de thyro'ide dessechee, ce que les 
auteurs n’ont pu encore juger sur cette petite 
serie de cas.
TH YRO ID  CANCER IN C H IL D R E N 0
“Although cancer of the thyroid is not 
common in children, I have, during the past 
20 years, treated 18 children who had thyroid 
carcinoma. Seventeen of the neoplasms were 
papillary carcinomas or follicular variants of 
the papillary which behave in exactly the 
same way as the papillary carcinomas. These 
tumors are not encapsulated, but involve the 
surrounding thyroid tissue and metastasize 
predominantly to regional lymph nodes. In 
children, papillary carcinoma may also 
metastasize to the lungs. The only nonpapillary
" C r i l e , G., J r .: Treatment of goiter in children, 
Cleveland Clin, Quart., 2 4 : 210, 1958.
carcinoma of the thyroid which I have seen 
in a child was in an 11-year-old girl, and it 
was an encapsulated angioinvasive carcinoma 
that grossly was indistinguishable from a 
benign solitary adenoma of the thyroid. The 
youngest child was three years old at the time 
of operation for carcinoma of the thyroid; the 
oldest was 15 years. The age distribution was 
uniform in the children betw een these ages. 
Eleven of the 14 children whose early histories 
were adequate had roentgen radiation around 
the head, neck, or thorax when they were 
infants; three had no irradiation. Six were 
given irradiation for thym ic enlargement, two 
for eczema, two for enlarged adenoids or 
tonsils, and one for enlarged lymph nodes.”
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CARCINOMA OF THE TONGUE
A STUDY OF 100 CASES AT THE MONTREAL GENERAL HOSPITAL
J. D. PALMER, F.R.C.S.JC],' M. N. LOUGHEED, F.R.C.P.[C] and 
S. J. MARTIN, F.R.C.S.JC], Montreal
Introduction
This study was undertaken to review the 
methods of treatment used and the results 
obtained in 100 patients suffering from 
primary carcinoma of the tongue, treated 
as in-patients or out-patients at the Mont­
real General Hospital and its Tumour 
Clinic. They were either private or public 
patients, the great majority being in the 
latter group. Most of the records reviewed 
were in the period from 1950 to 1957 in­
clusive; 15 were prior to 1950. The 1950 
to 1957 period included all cases registered 
at the hospital, the follow-up being com­
plete. The 15 prior to 1950 were selected 
out of a larger number because their 
follow-up also was complete.
Incidence of Carcinoma of
the T ongue
In a five-year period, from 1953 to 1957 
inclusive, a total of 3596 new cases of car­
cinoma were registered at the Montreal 
General Hospital, and of these 57 were 
cases of carcinoma of the tongue, i.e. an 
incidence of 1.58%. In the Province of 
Quebec, during the years 1952 to 1956 
inclusive, there were 25,246 deaths from 
cancer of all kinds, and during the same 
period there were 176 deaths from cancer 
of the tongue, an incidence of 0.69%.f 
During this period, too, the Dominion 
Bureau of Statistics reported 529 deaths 
from cancer of the tongue, t
Staging and Results
In this study, the anatomical grouping 
was as follows: anterior third, middle third, 
posterior third, dorsum and diffuse through­
out the tongue. In addition to location, the
“ Authors’ address: J.D.P., Suite 825,
1414 Drummond Street, Montreal, Que. 
tThe authors wish to thank Mr. Paul Parrot, De­
partment of Health, Division of Demography, 
Quebec Government.
±The authors wish to thank Mr. H. G. Page, Chief, 
Vital Statistics Division, Dominion Bureau of 
Statistics, Ottawa, Canada.
lesions were staged after the method of 
Harnet,1 who distinguishes Stages 1, 2, 3a, 
3b, and 4:
Stage 1—Lesions confined to the tongue.
Stage 2—Lesions spread beyond the 
tongue.
Stage 3a—Lesions confined to the tongue 
but with positive neck nodes.
Stage 3b—Lesions beyond the tongue 
and with positive neck nodes.
Stage 4—Widespread, i.e. beyond the 
neck.
The type of treatment ( or combination 
of treatments) was noted, both for the 
primary lesion and for the metastatic nodes 
when present. The pathological findings 
were recorded as well as the age, the sex, 
and the survival time in years.
In analyzing the results of treatment the 
following categories were used:
1. Alive and free from disease.
2. Alive with recurrence.
3. Dead from primary carcinoma and/or 
secondary spread.
4. Dead from other causes.
5. Unknown.
The functional results were classified as 
good, fair, and poor.
Treatment Policy
It is the practice in this hospital to dis­
cuss each patient at a weekly tumour con­
ference before treatment. The departments 
of general surgery, plastic surgery, oto­
laryngology, internal medicine, radiother­
apy and pathology are represented at such 
conferences. A full and free discussion is 
carried out, and a program of treatment 
is planned and generally adhered to.
It is recognized that a policy for manage­
ment of carcinoma of the tongue can be 
laid down, but deviations from this policy 
may be dictated by special circumstances, 
such as the general health of the patient, 
disagreement among the conference group 
as to the stage of the disease, or failure 
of the patient to co-operate.
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The policy has been to treat with radia­
tion those lesions confined to the tongue 
and those which, though involving the floor 
of the mouth, do not involve the alveolar 
mucosa. All lesions in the posterior third 
of the tongue are treated by radiation 
because of the recognized greater radio­
sensitivity of lesions arising in this area.2
A number of the smaller tumours of the 
anterior and middle third of the tongue 
are removed by wide local surgical excision. 
When the tumour is of such a size as to 
involve the floor of the mouth and extend 
to and involve the alveolus, primary opera­
tion is frequently used. This operation was 
first carried out in this hospital in 1948. 
This is the so-called commando operation,3 
which consists of a hemi-glossectomy, a 
hemi-mandibulectomy, and a radical neck 
dissection on the same side, with a tem­
porary tracheotomy. This is the operation 
that is classified as “block surgery”.
The radiation method of treatment of the 
primary tumour in the anterior two-thirds 
of the tongue may be by radium implant 
alone in the smaller lesions (7000 r in six 
days). External irradiation and radium 
to doses of 7000 r or 8000 r n six to 
eight weeks) are used in the more exten­
sive lesions for greater fractionation and 
because we believe that preliminary irra­
diation inhibits dissemination of the disease 
by the implant technique.4’ 5
In the carcinomas of the posterior third 
of the tongue, irradiation is used to include 
nodes in the cross-fire technique, since 
tumours in this area have a demonstrably 
higher radiosensitivity. Supervoltage ther­
apy (cobalt 60) has now superseded the 
radium implant technique for treating these 
lesions in the posterior third of the tongue.
Metastatic nodes, when palpable, are 
often given irradiation at the time of treat­
ment of the primary tumour, if they are 
in the field of irradiation. When the primary 
carcinoma has been controlled, the nodes 
are removed by a radical neck dissection, 
i.e. removal of the whole lymphatic area 
on one side of the neck, to include the 
sternomastoid, investing layers of fascia, 
carotid sheath, internal jugular vein and 
related lymph nodes and salivary glands 
of the submental and submaxillary triangles. 
Prophylactic lymph node excisions are not
carried out except in those patients with 
Stage 2 lesions, who are treated by radical 
surgical excision.
Recurrences after irradiation are treated 
surgically. Recurrences after operation are 
treated by irradiation.
In 11 of our patients, block surgical ex­
cision of half the tongue and half the 
mandible was carried out, and the nodes of 
the neck were removed. This treatment was 
used either alone or after previous irradia­
tion. Five of these patients were in Stage 1, 
two in Stage 2, one in Stage 3a, and three 
in Stage 3b. In spite of this rather small 
number, it is our opinion that this type of 
treatment is a useful surgical approach on 
account of the low mortality (none in this 
group), the reasonably good cosmetic and 
functional result, and the shortness of the 
hospital stay.
C o n spe ctu s
Location
The location of the carcinoma of the 
tongue was as follows: 12 in the anterior 
third; 42 in the middle third; 39 in the 
posterior third; seven on the dorsum or 
diffusely spread throughout the tongue.
Sex
The male predominated, 83 males to 17 
females.
Age
From Fig. 1, it can be seen that the 
majority, i.e. 63%, were in the age group 
from 60 to 80 years.
Duration o f  Symptoms ( Fig. 2)
The minimum unit of time used was one 
month, and the maximum was four years 
or more. Of the group, 83% had a history 
of six months or less for duration of symp­
toms.
Stage of th e Disease
The distribution was as follows: Stage 
1—54; Stage 2—six; Stage 3a—15; Stage 
3b—23; Stage 4—0; Unknown—two.
Our findings confirm those of other in­
vestigators, namely, that those lesions aris­
ing from the posterior portion of the tongue 
are more apt to spread to the adjacent
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Fig. 1.—Age distribution of 100 patients with 
carcinoma of the tongue.
T A B LE I.— Ca n cer  of th e  T o n g u e : 
A n t e r io r  T h ird— 12 Ca ses
Alive and free from disease:
3— Radium; +  5 years.
2— Local surgery; 3 and 5 years.
1— Block surgery; 3 years.
1—X -ray  and radium; — 1 year.
Dead from cancer: 1
1— Radium, x-ray and radical surgery 
Dead from other causes: 4
1— Bronchopneumonia; 2 years.
1— Coronary disease; 1 year.
1— Lost after 8 years.
1— Presumed dead.
structures in the mouth or to the neck 
lymph nodes.6 For example, in the anterior 
third, all 12 were Stage 1; in the middle 
third, 24 out of a total of 42 were Stage 
1; and in the posterior third only 15 out of 
a total of 39 were Stage 1.
Predisposing Factors
A history of previous or concurrent 
leukoplakia was noted in 11 of the 100 
patients. The use of tobacco was noted in 
51. Only seven patients had a positive 
Wassermann reaction.
Of the 42 patients with middle third lesions, 
15 were alive and free of disease; 19 had 
died of the primary disease; seven had 
died of unrelated causes; and in one pa­
tient the result was unknown (Table II). 
Of the 39 patients with posterior third 
lesions, nine were alive and free of dis­
ease; three were alive with recurrence; 20 
had died from the disease; and the re­
mainder had died of other causes. Of the 
seven patients with carcinoma of the 
dorsum or diffuse involvement, all were 
dead, but one had lived for three years,
Course of the Disease 
In discussing survival time, one year is 
the minimal measurement used. A patient 
marked as dying in one year lived a year 
or less.
Of the 12 patients with a lesion of the 
anterior third of the tongue, seven were 
alive and free of disease at the time of this 
study; one had died of recurrent carcinoma 
and four of unrelated causes (Table I).
Fig. 2 .—Duration of symptoms of 100 patients 
with carcinoma of the tongue.
T A B L E  I I .— C ancer  of th e  T ongue 
M id d le  T hird— 42 C a ses
No. o f Survival
patients time Type of treatment









1 X-ray and local surgery.
1 X-ray and radium.
1 Radium and local surgery. 
1 X-ray, radium and local 
surgery.
Radium and local surgery.
_ X-ray, radium and block 
) surgery.
1 1 X-ray and radium.









2 years \ 3 




10 1 year 
or less:
Dead from other causes: 8
Radium.
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one for two years, two for one year and 
two died of other causes. The seventh pa­
tient, who had a carcinoma in situ of the 
tongue, had died of carcinoma of the oeso­
phagus (Table IV ). In the entire group of 
100 patients, 60 had local control with no
T A B L E  I I I .— Ca n cer  of t h e  T o n g u e : 
P o st e r io r  T h ird— 39 C a ses
No. o f  Survival
patients time Type o f treatment
Alive and free from disease: 9
2 X-ray.
5 years ,| 1 Radium and radical necko dissection.or longer: | 1 Local surgery.
1 Radium and local surgery.
1 3 years: X-ray, radium and block
surgery.
I 2 years: Radium.
2 1 year: 2 Block surgery.
Alive with recurrence: 3
1 5 years: X -ray and radium.
2 1 year: 2 X-ray.
Dead from primary carcinoma: 20
1 6 years: X-ray, radium, surgery.
3 „ 1 2 X-ray.2 years. | j X -ray and local surgery.
!9 X-ray.| 4 X -ray and radium.
16 1 year: 1, 1 X -ray and local surgery.
(1 Block surgery. 1 No therapy. 
Dead from other causes: 7
evidence of local recurrence of carcinoma 
of the tongue.
T A B L E  IV .— C a n cer  of t h e  T on g u e : 
D orsum  and D if f u s e — 7
Dorsum or diffuse—6
Dead from cancer 4
Dead from other causes 2 
D iffuse cancer o f the tongue
1 Radium and surgery; 
3 years.
1 Radium and surgery; 
2 years.
1 X-ray and radium;
1 year.
1 Local and block sur­
gery: 1 year.
1
1 X-ray and radium; 
2J^ months.
Fig . 3.—Mortality curve.
O bservations
The plotting of known deaths of patients 
in this series demonstrates that the great 
majority of the 50 patients who have died 
did so within one year. The death rate levels 
off at the third and fourth years (Fig. 3 ). 
This figure is significant because it shows 
that a patient who is alive three years after 
treatment has a vastly greater chance of 
being cured of the disease. Kremen2 stated 
that in his experience those patients clinic­
ally free of the disease at the end of two 
years were cured.
An interesting observation in this study 
is the high incidence of multiple carcinomas 
in spite of the overall short survival time. 
There were eight patients with second 
carcinomas, involving the alveolus, epiglot­
tis, oesophagus, bladder, penis, rectum and 
bronchus, and one patient had a cervical 
lymphosarcoma in addition to his carcin­
oma of the tongue.
In May 1955, cobalt 60 teletherapy was 
first used, and in 1948 en bloc dissection 
techniques were first employed for the 
tongue. We feel that these newer techniques 
are advances in the treatment of the dis­
ease, but they are too recent and the num­
ber of cases is too small for numerical 
evaluation.
Criteria for Local Control
The ulcer or visible tumour of the tongue 
had disappeared following treatment and 
had not recurred or, if ulceration was 
present, microscopic examination showed it 
to be due to causes other than carcinoma.7
C o n c lu sio n
Carcinoma of the tongue made up 1.58% 
of all carcinomas at the Montreal General 
Hospital over a five-year period, 1953-1957.
When a patient with carcinoma of the 
tongue survives three years, his chances of
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cure are good, but 35% of the patients in 
this series were dead within a year.
Local control is enhanced by the newer 
techniques of radiation therapy, 60% being 
the local control rate in this series.
En bloc surgical excision appears to be 
gaining a place in the primary treatment 
of selected cases of carcinoma of the tongue.
The high incidence of multiple carcin­
omas indicates the need for careful pre­
treatment evaluation and a thoughtful 
follow-up examination.
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R esu m e
Dans cette serie de cent cas de cancer primaire 
de la langue traites a l’Hopital General de Mont-
treal, 15 seulement avaient ete vus avant la 
periode de 1950 a 1957. La frequence de cette 
affection s’etablit a 1.58% des cas de neoplasme 
decouverts chaque annee et a 0.69%  des morts 
causees par le cancer. Les auteurs ont adopte la 
classification de Harnet basee sur la localisation 
aux tiers anterieur, moyen ou posterieur, au dos 
de la langue ou a l’organe entier. Les resultats du 
traitement furent evalues selon qu’il y eut survie 
avec ou sans recidive, ou mortalite causee soit 
par la tumeur primaire ou ses metastases, ou soit 
par une autre raison. La fonction fut estimee 
bonne, passable ou mediocre.
La conduite du traitement a cet hopital est 
determinee par 1’opinion conjointe de plusieurs 
specialistes; elle est done apte a varier selon les 
cas. En general les lesions confinees a la langue, 
au plancher de la bouche ou au tiers posterieur 
sont irradiees soit par radiumpuncture des petites 
tumeurs donnant 7,000 r en six jours ou encore 
par des implants accompagnes de radiation externe 
donnant 7,000 a 8,000 r en six a huit semaines. 
La therapie au Cobalt est en voie de remplacer 
l’emploi de ces implants. Les petites tumeurs du 
tiers anterieur ou moyen sont enlevees par resec­
tion large. Dans les autres cas l’intervention sur- 
nommee “commando” et pratiquee pour la premiere 
fois dans ce centre en 1948 est execute. Elle 
consiste en une hemiglossectomie, hemimandibu- 
lectomie et dissection radicale de la moitie ipsi- 
laterale du cou, avec tracheotomie temporaire. 
La resection preventive des ganglions du cou 
n’est pratiquee qu’a partir des lesions du stage II. 
Les recidives qui suivent l’emploi exclusif de la 
chirurgie ou des rayons-x sont traitees par 1’autre 
forme de therapie k laquelle on n’a pas encore 
eu recours dans ce cas.
L ’exerese en bloc fut pratiquee chez 11 malades 
avec une mortalite nulle et des resultats dont 
l’apparence et la fonction sont satisfaisantes. Les 
lesions du tiers posterieur montrent une plus forte 
tendance a envahir les regions adjacentes et a 
s’etendre aux chaines lymphatiques du cou, que 
les autres. La grande majorite des 50 morts du 
groupe est survenue dans l’annee qui suivit le 
traitement. Une survie de trois ans equivaudrait 
done presque a une garantie guerison. On doit 
noter dans ce groupe le grand nombre de neo- 
plasmes multiples (epiglotte, cesophage, vessie, 
penis, rectum, bronches) que l’on doit considerer 
dans le pronostic des cas de cette serie.
LYM PH  N O D E M ETA STA SES FR O M
E P IT H E L IO M A  OF FA C E, L IP S  AND 
M OUTH
In the state of Victoria, Australia, the vast 
majority of patients with epithelioma of the lip, 
tongue and oral cavity are treated by radiation, 
this policy being justified by the relative in­
frequency of cervical node metastases, mandi­
bular involvement or local recurrence, accord­
ing to Eddey ( Austral. N. Z. J. Surg., 28 : 34, 
1 9 5 8 ).
He managed to collect 48 patients with 
cervical lymph node metastases from epitheli­
omas of face, lip, tongue, oral mucosa, palate
and tonsil; only 10 of these had undergone 
primary surgery, the rest having had radio­
therapy. In all but two cases in the series, 
metastases had appeared within an average 
time of 3.6 months; it is probable that a 
patient who has survived two years without 
metastases after his primary treatment will 
remain well.
Treatment of cases with metastases by radi­
cal neck dissection in the period 1947-1955 
gave a salvage rate of 37.5%. However of the 
eight patients who required a more extensive 
neck and mouth dissection in the same period, 
five are dead. Age is no bar to surgical treat­
ment of such metastases.
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E X P E R I M E N T A L  S U R G E R Y
ACID-BASE CHANGES IN DOGS WITH AND WITHOUT 
EXTRACORPOREAL CIRCULATION8
ERIC C. ELLIOT, M.D., B.Sc.(M ed.)f and 
JOHN C. CALLAGHAN, M.D., M.S., F.R.C.S.[C], F.A.C.S., Edmonton, Alta,
T his report is concerned with the pH and 
p C 0 2 changes in the blood that occurred 
as a result of extracorporeal circulation 
experiments in 10 dogs previously re­
ported,1 and in addition in 10 anaesthetized 
dogs without extracorporeal circulation.
Spreng et al, in 19522 perfused dogs with 
a heart lung machine at an average flow 
rate of 97 ml./kg./minute. It was observed 
that the pH of the blood remained rela­
tively normal during the by-pass but 
dropped after perfusion; the blood p C 0 2 
dropped during the by-pass and rose early 
in the post-perfusion period.
Andreasen and Watson in 19523 demon­
strated that a dog could survive periods 
up to 45 minutes when the veme cavas 
were occluded and only the blood through 
the azygos vein was permitted to return 
to the heart. This led to interest in deter­
mining the acid-base changes that occurred 
when the body tissues were perfused at 
subnormal rates.
Cohen, Warden and Lillehei in 19544 
reported their results in 50 dogs during 
autogenous lobe oxygenation with perfu­
sion rates between 8 and 14 ml./kg./minute. 
At the end of 30 minutes of by-pass, the 
pH dropped an average of 0.35 unit in 
nine animals, and the lactic acid level rose 
31.3 mg. per 100 ml. in two animals.
It appeared at the time of this investi­
gation that reports were lacking in the 
literature as regards the effects of different 
perfusion rates. In view of the acidotic 
trend as a result of perfusion, it was de­
cided to investigate this aspect by measur­
ing the changes in the pH and the C 0 2 
content in arterial blood of perfused dogs.
“From the McEachern Cancer Research Labora­tory and the Department of Surgery, University of Alberta, Edmonton, Alberta. Aided by the Defence Research Board of Canada, Grant No. 9350-11.
fCanadian Life Insurance Medical Fellow.
M ethods
Details of the perfusion techniques were as reported previously.1 All dogs reported in this study were anaesthetized with 30 mg. sodium pentobarbital per kg. body weight.
All pH and CO, determinations were made on arterial blood, which was taken in oiled 
syringes and packed in ice. The pre-perfusion sample was taken just before the commence­ment of by-pass by means of a metal T connector interposed in the arterial line just proximal to the femoral catheter. The syringe was allowed to fill from the catheter after it had been flushed out with fresh blood from the perfusion animal. Sampling during per­fusion was done at five minute intervals from the same site. After perfusion and during closure of the chest incision, no samples were obtained. A small catheter was left in the femoral artery after the perfusion arterial in­flow catheter had been removed. The first post-perfusion sample was removed five to eight minutes after chest closure and when the dog was breathing spontaneously. At the time of each sample the temperature of either the dog or the oxygenator was noted, depend­ing on where the blood was obtained.
The perfusion dogs were divided into a low flow rate group and a high flow rate group, perfused at the rates of 35 ml./kg./min­ute and 70 ml./kg./minute, respectively.The arterial pH and pC02 were also followed up in two control groups. One con­sisted of five dogs, in which a thoracotomy of one-half hour’s duration was performed to correspond to the perfusion interval in the 10 dogs which had extracorporeal by-passes. The dog’s lungs during the thoracotomy period were inflated with an intermittent positive pressure respirator using compressed air. Samples were taken during this time at five minute intervals. The right chest incision was then closed and the samples were again ob­tained at times corresponding to the times at which samples were taken in the post-perfusion period of the perfused group of animals.
The other control group consisted of five anaesthetized dogs; no operative procedure was carried out and the dogs were allowed to breathe spontaneously. Arterial samples were
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taken every hour for five hours during the
period of anaesthesia. WWW
The pH was determined on a direct-reading O
©04©OWN
Photovolt pH meter, Model 125 B, with the 2 H I
2'a inch Photovolt glass electrode in an open toCO CO 04
2 ml. cup. Commercial buffers of pH 4.0 and ci t^HP)
pH 7.4 were used to standardize the meter CO CO CO
before each experiment. The samples were CO ©
removed from the ice and the syringes allowed © — CO © —©’
to warm up to room temperature for 15 to -H -H -H -H-H-H
20 minutes. The syringes remained iced for ft 00eooob- 04••*04©
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After warming, the pH determinations were $ 3
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average temperature correction factor of 2 $ o OON ©04 00
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corrected or absolute value for the pH. a ■^**05 © — CO
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total C02 contents, utilizing the Kopp-Natel- 04 — 04 — CO
son7 Microgasometer, Model 600, which adapts ©
to micro-methods the classical method of Van © 00
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The partial pressure of carbon dioxide for t>-
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Henderson-Hasselbalch equation. The value for s
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the same degree of alkalosis developed in 
both the low flow rate group and the high 
flow rate group of animals perfused as in 
the control thoracotomy group during the 
periods of perfusion or thoracotomy. There 
appeared to be better correlation of the 
pH and p C 0 2 curves during this interval 
than at any other time during the experi­
ment.
However, after perfusion the group 
perfused with low flow rates had lower 
values for pH, especially at the 60 and 
90 minute intervals. There was no statistic­
ally significant difference in pH at these 
two intervals between the groups perfused 
at low flow and high flow rates. I t was 
further noted that the pH values appeared 
to return toward normal values by 160 and 
190 minutes in both groups.
In the non-thoracotomy control group 
the anaesthetic depressed the respiration 
rate, more noticeably during the first two 
hours, as evidenced by the average respira­
tion rate taken hourly, as follows: 12, 16, 
17, 21, 17 and 22. The anaesthetic and/or 
the depressed respiration may have been 
responsible for the low pH and high 
p C 0 2 values in this group. The lowest 
pH  values in the low flow rate group were 
observed to be no lower than the pH  values 
in this non-thoracotomy group of dogs.
D isc u ssio n
Others have observed that an alkalosis 
develops during by-pass with a bubble 
oxygenator. Gott et al.12 reported that after
188 CANADIAN JOURNAL OF SURGERY Vol. 2
a one hour by-pass with the sheet oxygena­
tor, the average arterial pH in 15 animals 
was 7.48. In this study, the average pH 
for a 30 minute perfusion was 7.47 and 
7.51 in the low flow and high flow groups 
respectively.
The alkalosis during perfusion, as evi­
denced by the high pH and low p C 02, was 
no doubt due to the use of pure oxygen. 
However, it may be safer to have a degree 
of alkalosis13 than to risk a respiratory 
acidosis by bubbling a mixture of oxygen 
and carbon dioxide through the blood 
during the oxygenation process.
The mean 30 min. and 60 min. post- 
perfusion pH value of 7.3 in the low flow 
group hardly reached acidotic levels, and 
for dogs may even be at the lower limits 
of normal pH range.14
It was realized that there were pitfalls 
in determining blood pH and total CCL, 
especially the former. Throughout the ex­
periment, the methods were consistently 
performed and it was felt that the results 
depicted the relative changes in these two 
determinations under the experimental con­
ditions described. When using a non- 
aerobic glass electrode, an error could be 
anticipated, but the pH reading was ob­
tained quickly and it was assumed that 
the escape of COo during this interval 
was negligible. Another difficulty that arose 
in the measurement of blood pH was 
whether to attempt the determinations at 
37° C. or at room temperature employing 
a correction factor. In the perfusion experi­
ments, the temperature of the arterial 
samples varied between 33° and 39° C., 
so that a temperature correction factor 
would have been necessary even with 
determinations performed at 37° C.
Paneth et al. in their report in 1957 ex­
pressed flow rate in relation to surface 
area rather than to the weight of the 
animal. In the 10 animals perfused in this 
series, the weight of each animal was close 
to 14 kg. ±  0.9 kg., with the exception of one 
animal which weighed 17 kg. By calculating 
the surface area,0 using weight equal to 
14 kg., the rates for the low and high flow
“Meeh’s formula for surface area =  11.2 x wt. 
2/3. If wt. is expressed in kg., answer will be 
in square decimetres, and to convert it into square 
metres it is divided by 100.
groups are easily converted to l./sq. metre/ 
minute, and become 0.8 l./sq. m./minute 
and 1.6 l./sq. m./minute respectively. In 
the opinion of Paneth and his colleagues, 
1.2 l./sq. m./minute was the minimum 
rate for adequate whole-body perfusion. 
According to this interpretation, the low 
flow group in this report falls below the 
minimum rate. However, the rate of 35 
ml./kg./min. or 0.8 l./sq. m./min. for the 
low flow group was apparently sufficient, 
but not necessarily adequate. The evidence 
for this was the 100% survival of the dogs, 
and the absence of any severe alteration in 
the pH during the perfusion or in the post­
perfusion period.
The alkalosis during by-pass, in the ab­
sence of determinations of fixed acid as 
lactic acid, makes the diagnosis of com­
pensated metabolic acidosis impossible. It 
was observed that for one hour after 
thoracotomy in the thoracotomy control 
group the pH dropped to almost the same 
level as in the low flow group during the 
same period, and in both groups the pCOL, 
was between 20 and 30 mm. Hg. This 
suggests that some other factor was re­
sponsible for the pH drop, possibly fixed 
acids in both the low flow and thoracotomy 
control groups. It seemed that for the pH 
to drop to the 7.3 level solely as a result 
of the pCOL» effect, as for instance in the 
non-thoracotomy control group, the pCCF 
had to be between 38 and 43 mm. Hg 
in these anaesthetized dogs; this is, of 
course, assuming that there was no fixed 
acid formation in this group.
It would appear that the course after 
perfusion cannot be predicted from changes 
in pH and pCCT during by-pass or at the 
end of by-pass. If different flow rates are 
employed, their differential effects may not 
become evident until the early post­
perfusion period. It is possible that the first 
one to two hours after perfusion, when 
the animal is adjusting to its own cardio­
pulmonary system, may be a prognostically 
important time. Several clinical open-heart 
cases with a low pH postoperatively did 
poorly.10 Further work would be necessary 
to substantiate this viewpoint.
It has been noted that in spite of high 
flow rates,2’ 15 an accumulation of lactic acid 
occurs during perfusion, the source of
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which is obscure. If anaerobic glycolysis17 
occurred to any extent it could be a possible 
source. An effort was made in this study to 
keep the duration between the collection 
of priming blood and its use in the oxy­
genator constant and to a minimum. 
Seligman and his colleagues18 pointed out 
that even in severely shocked animals addi­
tional parenteral lactic acid is still metabol­
ized. Probably, lactic acid in priming blood 
is of no real consequence if the blood has 
not been allowed to incubate either at 
37° C. or at room temperature for several 
hours.
Sum m ary
An alkalosis developed in the five dogs 
perfused with an extracorporeal circulation 
at low flow rates (35 ml./kg./minute) and 
in the five dogs at high flow rates (70 ml./ 
kg./minute); this was considered to be due 
to the complete elimination of carbon 
dioxide during the oxygenation process. 
The alkalosis was evidenced by the high 
pH values and the low p C 02 values during 
the perfusion.
In the five control dogs subjected to 
thoracotomy, a respiratory alkalosis devel­
oped, and it was of the same degree as the 
alkalosis present during perfusion in the 
low flow and high flow groups, and was 
due to the method of artificial respiration 
during the thoracotomy period.
There was a trend in the low flow group 
to develop lower pH values than in either 
the high flow group or thoracotomy con­
trol group during the first hour after per­
fusion. No statistically significant difference 
occurred in pH values at any interval after 
perfusion.
The highest p C 02 values were obtained 
in the anassthetized dogs not subjected to 
thoracotomy and were probably due to the 
depressed respirations secondary to the 
anaesthetic effect. The pH fell to levels as 
low as did the pH in the low flow post­
perfusion group or vice versa.
C onclusions
It would seem that, if pure oxygen is 
used during the oxygenation process in a 
bubble oxygenator, the development of 
an alkalosis during the by-pass is a con­
comitant characteristic. The alkalosis ob­
scured the effects during by-pass that were 
anticipated as a result of using the arbitrary 
low and high blood flow rates. Instead, 
the effects of differential flow rates in this 
study became apparent in the early post­
perfusion period, and then only in a minor 
degree. It is pointed out that the mean 
arterial pH values were no lower in the 
perfusion group of dogs in the post-per­
fusion period than were the pH values in 
the control dogs anaesthetized only. There­
fore, for the length of by-pass involved, 
the dogs suffered no severe derangement of 
acid-base balance in either low or high 
blood flow groups.
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Resume
Ce rapport concerne les changements de pH et 
pCO, survenus chez des chiens qui ont ete soumis 
a la circulation extra-corporelle au cours d’une 
thoracotomie, en regard de temoins qui n’ont pas 
ete soumis a cette technique. Les auteurs ont aussi 
etudie Finfluenee du taux de perfusion sur le pH 
sanguin de ces animaux pendant 1'experi-ence.
Les chiens furent anesthesies au penthiobarbital 
(Pentothal sodique) a la dose de 30 mg./kg. 
Toutes les determinations furent faites sur du 
sang arteriel preleve en dega du catheter femoral. 
L’echantillonnage fut fait avant la perfusion, puis 
a toutes les cinq minutes durant; puis a partir de 
cinq minutes apres la fermeture de la paroi thora- 
cique.
Les chiens perfuses furent divises en deux 
groupes; Fun regut 35 ml./kg./min. et l’autre 
70 ml./kg./min. Les chiens non perfuses furent
aussi divises en deux groupes; dans Fun des 
groupes, il y eut thoracotomie durant une denh- 
heure, ce qui correspondait a la duree de la 
perfusion chez les chiens perfuses; dans l’autre 
groupe, Fanesthesie dura cinq heures, il n’y eut 
pas d’operation et les echantillons furent pris a 
toutes les heures.
Une alcalose se developpant durant le circuit 
extra-corporel, deja rapportee par d’autres ex- 
perimentateurs, provient sans doute de Fusage 
d’oxygene pur; il est toutefois plus prudent de 
tolerer un certain degre d’alcalose que de risquer 
une acidose respiratoire en faisant barboter un 
melange d’oxygene et de C 0 2 dans le sang durant 
le processus d’oxygenation.
L’analyse statistique des resultats a montre que: 
(1) l’alcalose est apparue tant chez les chiens 
perfuses a un taux lent que chez ceux perfuses 
plus rapidement, connne resultat de Felimination 
complete du CO- durant le processus d’oxyge­
nation. Cette alcalose a ete demontree par une 
elevation du pH et un abaissement du pCO- durant 
la perfusion. (2 ) Dans les cinq controles thora- 
cotomises, mais non perfuses, une alcalose respi­
ratoire est aussi apparue, qui atteignit le meme 
degre que l’alcalose des chiens perfuses. Elle 
resultait de la methode de respiration artificielle 
employee durant la thoracotomie. (3 ) Le groupe 
perfuse a faible taux a eu tendance a montrer un 
pH plus bas que le groupe a perfusion rapide 
et que le groupe thoracotomise mais non perfuse. 
(4) Les taux de pC 02 les plus eleves (pH le plus 
bas) furent obtenus chez les chiens simplement 
anesthesies sans operation et furent probablement 
causes par la depression respiratoire d’origine 
anesthesique. Le pH descendit a des niveaux aussi 
bas que dans le groupe perfuse a faible vitesse.
En conclusion, il semble que si on emploie de 
Foxygene pur dans un oxygenateur a bulles, 
l’alcalose resultante est une caracteristique con- 
comitante durant le circuit extra-corporel. Les 
effets de la difference du taux de perfusion n’ap- 
paraissent qu’une fois la perfusion terminee et 
sont peu marques. En effet les valeurs moyennes 
du pH arteriel ne sont pas plus basses apres la 
perfusion dans le groupe de chiens perfuses, que 
chez les chiens seulement anesthesies et non per­
fuses.
Les chiens soumis a la circulation extra-corporel­
le n’ont pas subi de ce fait de derangement grave 
dans leur equilibre acidobasique.
H YPO TH ERM IA  AND A D REN O CO RTICA L 
RESPO N SE TO O PERA TIO N
It is not only the magnitude of trauma but 
the response of the body to trauma which 
represents the important factor in recovery. An 
index of this response may be adduced from 
the response of the adrenal cortex to trauma 
or operation, according to M acPhee e t  al. 
( L a n ce t , 2 : 1196, Dec. 6, 1 9 5 8 ), who studied 
urinary corticosteroid excretion, serum and 
urinary electrolytes and water balance in dogs 
subjected to laparotomy under hypothermia. 
They showed conclusively that addition of
long-sustained hypothermia to anassthesia and 
operation greatly increased urinary corticoid 
excretion, and presumably steroid production. 
They suggest that recovery from hypothermia 
(26-30° C.) increases by three or four times the 
work done by the adrenal cortex after opera­
tion. Hypothermia may insulate the cortex 
from demands made during trauma, but it does 
not do so during the later recovery phase.
They also note the difficulty of maintaining 
a normal alkali reserve during prolonged hypo­
thermia, acidaemia invariably developing, 
partly respiratory in origin, but also due to loss 
of fixed base.
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CAS E  R E P O R T S
DYSPHAGIA DUE TO OSTEOARTHROSIS OF THE CERVICAL SPINE"
G. E. NEVILL, M.Ch., F.R.C.S. and W. H. KIRKALDY-WILLIS, M.D., F.R.C.S.,
Nairobi, Kenya
A r e t ir e d  jo c k e y , aged 65, of short stature 
and with a very short neck, complained to his 
doctor in January 1958, of hoarseness of his 
voice and great difficulty in swallowing. He 
was lethargic and unable to carry out his duties, 
which were of a sedentary nature. The symp­
toms had increased and become steadily pro­
gressive over a period of four months. Further 
questioning elicited that he could manage only 
to swallow soup and milk. All solids stuck “half 
way down his throat”, in fact immediately 
behind his larynx.
Physical examination .—His general condition 
was fair. He had pyorrhoea, emphysema, 
cholelithiasis and a mild hypertension. Radio­
logical examination by Dr. W. G. Hopkirk 
showed gross cervical spondylosis with a large 
amount of new bone anterior to the normal 
line of the bodies from the third to the fifth 
cervical vertebra. This produced a large bar 
of bone immediately behind the larynx. The 
larynx itself showed much calcification of the 
cartilages. There was also evidence of spondyl­
osis at levels lower than this. A barium swallow 
showed a moderate degree of pharyngeal 
obstruction but no evidence of any intrinsic 
lesion.
CEsophagoscopy was attempted but it was 
not possible to introduce an cesophagoscope. 
Examination of the pharynx revealed narrow­
ing but no intrinsic lesion. This narrowing was 
caused by the anterior protrusion of the afore­
mentioned bar of bone which could easily be 
distinguished through the posterior pharyngeal 
wall.
Operation .—Under general anaesthesia sup­
plemented by lidocaine (Xylocaine), hyalu- 
ronidase (Hyalase) and adrenaline, with the 
patient in position as for thyroidectomy, a high 
wide collar incision was made at the level of 
the thyroid notch. Skin flaps were raised in 
the usual way. The sternomastoid muscles on 
both sides were freed. Access to the cervical 
spine was obtained by dividing the right 
omohyoid muscle, retracting the right stemo- 
mastoid and carotid sheath to the right and 
retracting the larynx and pharynx together 
with the strap muscles to the left. The superior 
thyroid artery was ligated and divided. Care­
ful dissection resulted in progressive mobiliza-
"From the King George VI Hospital, Nairobi.
Fig. 1.—Preoperative film, taken at the time of 
barium examination, showing the massive bone 
formation on the anterior aspects of the 3rd, 4th 
and 5th cervical vertebras. There is no intrinsic 
lesion in the oesophagus.
tion of the larynx and pharynx. At this point 
almost the whole of the anterior surface of the 
third, fourth and fifth cervical vertebrae was 
exposed to view. The extent of the large bar
Fig. 2 .—Postoperative film. The excess bone has 
been removed. The patient was able to swallow 
normally.
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of bone was then clearly defined. It was re­
moved piecemeal with a gouge and mallet. 
The resultant surface was carefully trimmed 
with bone nibbling forceps. The wound was 
closed in the usual way, a small drain being 
inserted at the angle of the incision on the 
right.
The postoperative period was uneventful. 
The patient left hospital 14 days after opera­
tion. He was able to swallow all soft foods 
at this time without difficulty. Two weeks later 
he could eat any food provided that he chewed 
it well. This included beef steak. A lateral 
radiograph of the cervical spine showed that 
the large amount of osteophytic new bone had 
been cleanly removed from the anterior face 
of the third, fourth and fifth cervical vertebral 
bodies (Fig. 2 ) .  The larynx moved up and 
down normally.
Summary
T he interesting features of this case are: 
( 1 )  T hat cervical spondylosis (osteo­
arthrosis) can cause marked dysphagia to
the point of inanition. (2 )  That the anterior 
surfaces of the cervical vertebral bodies are 
easily accessible through an anterior collar 
incision, leading to the plane between the 
sternomastoid and the strap muscles.
Resume
Presentation d’un cas: tin homme de 65 ans, 
de petite stature se plaint d’enrouement et de 
dysphagie. L’examen general revele de nombreux 
troubles: pyorrhee, emphyseme, cholelithiase et 
legere hypertension. Un examen radiologique de 
la nuque montre; une forte spondylose cervicale 
avec apposition d’os nouveau a la face anterieure 
des corps vertebraux de C3 a C5. Nombreuses 
calcifications du larynx. L’oesophagoscopie fut 
impossible, l’appareil ne pouvait etre introduit: 
ceci etait du a une obstruction du pharynx par 
la masse osseuse apposee en avant des corps 
vertebraux. L’intervention est decidee: sous anes- 
thesie generale et locale, le patient en position 
de thyroi'dectomie, on pratique une voie d’acces 
cervicale sur le plan vertebral. Les appositions 
osseuses sont enlevees au ciseau et au marteau. 
Les suites post-operatoires furent satisfaisantes, 
et deux semaines plus tard le patient pouvait 
s’alimenter nonnalement.
EN D O BR O N C H IA L LIPO M A
P R E SE N T A T IO N  O F  A CA SE AND R E V IE W  O F  T H E  L IT E R A T U R E 0
ERIC M. NANSON, M.B., Ch.B.(N.Z.), F.R .C .S.(Eng.), F.R.C.S.[C] and 
IRWIN M. HILLIARD, M.D., F.R.C.P.[C], Saskatoon, Sask.
Benign mesothelial endobronchial tu­
mours are not common. According to 
Liebow ' fibromas, chondromas, leiomyo­
mas, lipomas, lymphomas, myoblastomas, 
and plasmacytomas do occur. Fibromas and 
chondromas are the commonest, constitut­
ing 80 to 90 %  of such lesions. Lipomas 
are stated by Liebow  to be the third 
commonest type of these lesions. The most 
recent report on endobronchial lipomas was 
in 1958 by Hutcheson, Ashe and Paulson,2 
who reviewed the scanty literature on the 
subject, found reports of 18 cases treated 
surgically and added two of their own. 
F ive further cases were recorded in autopsy 
reports, bringing the total number of cases 
recorded to date up to 25. A further case 
is reported here. It is not proposed to re-
° From the Departments of Surgery and Medicine, 
University of Saskatchewan, Saskatoon, Canada.
capitulate the excellent review by H utche­
son, Ashe and Paulson, and the reader is 
referred to that report.
C ase H istory
A 51 year old man was referred to the 
University Hospital, Saskatoon, on February 
26, 1958, because of three attacks of right 
upper lobe pneumonia over the past three 
years. Each attack occurred during the winter, 
and was slow to clear. After each attack the 
patient was slow to regain his strength, but 
was perfectly fit each summer. Each attack of 
pneumonia was accompanied by some right­
sided pleuritic type pain associated with cough 
and thick yellow sputum. A series of chest films: 
from St. Peter’s Hospital, Melville, Saskat­
chewan, showed that the patient had had two 
bouts of consolidation in the right upper lobe 
in the past, but a chest film on January 3, 
1957, was clear and no mediastinal shadow
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was present at that time. At no time had he 
lost weight and indeed he was somewhat 
obese. He was a smoker.
On physical examination, the vital signs 
were normal and no abnormal signs were 
found on chest examination. The haemo­
globin value was 15.2 grams per 100 ml. and 
the erythrocyte sedimentation rate was 40 mm. 
in one hour.
X-ray films of the chest showed a density 
adjacent to, and fused with, the right upper 
mediastinum above the level of the hilum of 
the lung (Fig. 1). At fluoroscopy this mass was 
thought to pulsate, and some observers felt 
that this represented an aneurysm of the 
ascending aorta. However, the authors did not 
agree with this interpretation because the 
shadow spread upward above the level of the 
aortic arch, which was clearly seen. Also, 
there were no cardiological signs to fit in with 
an aneurysm of the ascending aorta, and the 
serological tests for syphilis were negative; 
furthermore, one year previously no such mass 
was present and an aneurysm would scarcely 
develop in so short a time. It was thought that 
an atelectasis of the right upper lobe of the 
lung was the most likely explanation of the 
mass.
Oblique planigrams failed to solve the 
problem because they did not cut across the 
right upper lobe bronchus. A bronchoscopy 
showed the right upper lobe bronchus to be 
blocked one centimetre from its origin by a 
rounded swelling projecting from the upper 
and posterior wall. This swelling was smooth, 
not ulcerated, and resembled a lipoma. Biopsy 
was not possible because of the situation of 
the mass. Bronchograms confirmed a com­
plete block of the right upper lobe bronchus 
(Fig. 2).
Thoracotomy by one of us (E.M.N.) re­
vealed a complete atelectasis of the right 
upper lobe with large infected lymph nodes 
around the upper hilum. A right upper lobec­
tomy was performed. The patient made a 
good recovery.
Pathological Examination (Dr. D. F. Moore)
The specimen consisted of an atelectatic 
right upper lobe weighing 185 grams. Right at 
the resection line was a broad based, sessile, 
soft yellow tumour measuring 1.3 x 1.0 x 1.0 
cm. Its outer aspect was smooth and on sec­
tion (Fig. 3) it appeared to consist of bright 
yellow fat. It had produced complete occlusion 
of the bronchus with resultant gross bron­
chiectasis.
Fig. 1.—Radiograph showing collapsed right 
upper lobe of lung (see arrows).
M icroscopic Examination
Sections of the tumour showed it to be a 
lipoma composed of fatty tissue in which were 
embedded a few mucus secreting glands. A 
portion of the tumour lay deep to the sub­
mucosa of the bronchial wall. A portion lay 
within the lumen of the bronchus, partially 
covered with columnar epithelium lightly in­
filtrated with chronic inflammatory cells.
C o m m e n t
At first thought, this patient’s history 
would suggest a bronchogenic carcinoma. 
But on the other hand, the history was of
Fig. 2.—Bronchogram showing complete stenosis 
of right upper lobe bronchus (see arrow).
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Fig. 3.—Photograph of right upper lobe of lung 
showing the endobronchial lipoma completely 
blocking the bronchus (see arrow).
three years’ duration, and the patient was 
still well. He was known to have had a 
clear chest radiograph one year previously. 
It was therefore felt that this man must 
have some peculiar endobronchial lesion 
blocking the bronchus and producing ate­
lectasis. An adenoma would be the most 
likely lesion to do this, but there was no 
history of haemoptysis and at bronchoscopy 
the mass blocking the bronchus was smooth, 
non-vascular, and yellowish in colour. It 
was therefore thought that there was a good 
chance that this would be a benign lesion.
The diagnosis was also rendered difficult 
by the location of the tumour in the right 
upper lobe bronchus; it would have been 
even more difficult if the tumour had been 
in the left upper lobe bronchus. Even with 
the retrograde telescope, it was hard to 
get a clear view of the lesion and impossible 
to biopsy it. The other point worth com­
menting upon is the way an atelectatic 
upper lobe will simulate a mediastinal 
lesion.
Another aspect worthy of comment is 
the malign effect of any chronic endobron­
chial obstruction, whether it be foreign
body, stricture, or benign tumour. Such 
lesions, though small in size, will destroy 
large areas of pulmonary tissue by causing 
recurrent infections resulting in abscess 
formation, bronchiectasis and fibrosis. A 
full early investigation using planigrams, 
bronchoscopy and bronchograms, is there­
fore necessary. Lipomata arise from the 
submucosal areolar tissue. Ideally, there­
fore, they should be removed by endo­
scopic methods, or if this is not possible 
by bronchotomy. But for these methods to 
be successful, the lung tissue distal to them 
should have suffered no irreparable damage.
Su m m a r y
The world literature contains records of 
25 endobronchial lipomata. A 26th case is 
hereby added.
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Resume
Presentation du cas d’un homme de 51 ans 
hospitalise a la suite de trois episodes pneu- 
moniques du lobe superieur droit, qui etaient 
chacun tres longs a guerir et s’accompagnaient 
d’une tres forte fatigue generale. Les radiographies 
montraient une opacification, continue avec le 
mediastin superieur droit. On pensa a un anev- 
rysme. Mais cette hypothese ne fut pas retenue; 
il n’y  avait aucun signe cardiaque et les exarnens 
serofogiques pour la syphilis etaient negatifs.
Une bronchoscopie montra la bronche lobaire 
superieure droite bloquee a un centimetre de son 
origine par une masse ronde venant d’en haut et 
en arriere, ressemblant a un lipome. Une thoraco- 
tomie fut pratiquee au cours de laquelle on 
proceda a une lobectomie superieure droite, ce 
lobe etant totalement atelectasie. Les suites furent 
sans histoire. L’examen anatomopathologique con- 
firma le diagnostic de lipome.
L’interet de ce cas reside dans la rarete de 
cette lesion et dans l’etablissement du diagnostic 
differentiel.
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ANGIOBLASTIC SARCOMA IN POST-MASTECTOMY LYM PHCEDEM A
W. L. OGILVY, M.B., Ch.B., M.Sc.,* R. H. FRANKLIN, M.B., B.S., F .R .C.S.f and 
IAN AIRD, Ch.M., F.R.C.S.,$ Montreal and London, Eng.
T his case is reported in an attempt to re­
emphasize the necessity of long term 
follow-up of patients apparently cured of 
carcinoma of the breast by radical mastec­
tomy.
Case Report
In February 1951, at the age of 49 years, 
Mrs. M.L. had a left radical mastectomy 
performed. The lump in the upper outer 
quadrant of the breast had been present for 
one month, and there was no clinical evidence 
of axillary lymph node involvement. Histo­
logically, the breast lesion was a spheroidal 
cell carcinoma and one axillary node was 
replaced by tumour. After operation she re­
ceived deep x-ray therapy.
Swelling of the left arm was first noted at a 
routine follow-up visit six months after the 
operation. Continued follow-up revealed no 
evidence of local recurrence or distant meta- 
stases, but when seen in February 1958, the 
patient complained of a small reddish-blue 
nodule on the anterior aspect of the upper 
arm at the lateral end of the previous mastec­
tomy scar. The lump had been present for 
two months and she thought it was rather odd 
that she should have a “bruise” with no asso­
ciated history of injury. She had also noticed 
a marked increase in size in the swollen arm 
over the previous two months.
Figs. 1 and 2 show the situation of the 
lesion and the marked lymphcedema of the 
arm. The lesion was 2 cm. in diameter and 
raised 1 cm. above the surface. It had a 
reddish-blue marbled appearance and felt 
firmly cystic. There was a surrounding halo 
which resembled a subsiding bruise in colour. 
A diagnosis was made of angiosarcoma 
developing in a post-mastectomy lymphoe- 
dematous arm.
On February 7, 1958, excisional biopsy was 
attempted but on incising the skin it was 
apparent that the lesion was much deeper and
“ Chief Surgical Resident, Montreal Children’s 
Hospital.
fSenior Lecturer, Hammersmith Hospital and Post­
graduate Medical School, London, England. 
{Professor of Surgery, University of London. D i­
rector of Surgical Department, Hammersmith Hos­
pital and Postgraduate Medical School, London, 
England.
Fig. 1.
had spread much further around the arm than 
had appeared clinically. In this respect, the 
similarity between the lesion and an iceberg 
was very marked. The vascularity of the lesion 
was amply confirmed.
Fig. 2.
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Fig. 3.—Section to show pro­
liferation of blood vessels through 
fatty tissue. The papillary nature 
is shown clearly in the reticulum 
impregnated section (x 104).
Fig. 4.—Reticulum impregnated 
section showing proliferation of 
vessels through fatty tissue (x 
104).
Fig. 5.—Section to show poorly 
differentiated tumour area (x 
104).
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The malignant nature of the lesion was con­
firmed histologically, and a left interscapulo- 
thoracic amputation was performed on 
February 18, 1958. Her immediate postoper­
ative course was very satisfactory, but a 
small recurrent lesion was noted in the scar 
10 weeks after the fore-quarter amputation. 
This lesion was excised, and was shown his­
tologically to be similar to the initial tumour. 
Chest radiography revealed no pulmonary 
lesion.
Pathology
The initial biopsy specimen sections showed 
a malignant connective tissue tumour infiltrat­
ing the whole thickness of the dermis and sub­
cutaneous fatty tissue. The most prominent 
pattern was one of elongated, cleft-like, sinu­
ous spaces, ramifying and anastomosing in the 
fibro-fatty tissue to form a plexiform network 
of fine tubular structures. These spaces were 
lined completely or incompletely by hyper­
plastic angioblasts, of spindle or ovoid shape, 
which often protruded into the vascular lumina 
they lined; they had relatively large, hyper- 
chromatic nuclei and prominent nucleoli; 
occasional mitoses were seen in these end­
othelial cells; sometimes the proliferating 
angioblasts virtually filled the vascular lumen 
producing solid cords. No sharp separation 
could be drawn between hyperplastic and 
neoplastic vessels. Many of these vascular 
lumina contained red blood cells but others 
were empty.
Other areas of the tumour consisted of solid 
sheets of undifferentiated cells with numerous 
mitoses; the nature of the tumour was quite 
obscured in such areas. Some parts had a 
curiously papillary pattern, mantles of tumour 
cells surrounding a vascular core lined by flat 
endothelial cells; the vessels in these papillary 
patterns probably represented only perivascu­
lar survival of tumour. There was abundant 
haemorrhage into fibrous stroma and fatty 
tissue rendering difficult the interpretation of 
the presence of blood in the well formed 
neoplastic channels. Small venules were in­
vaded by tumour cells; staining for elastic 
tissue confirmed this.
Although Stewart and Treves” called this 
type of lesion a lymphangiosarcoma, in this 
particular instance the origin from blood 
vessels or lymphatics remains in doubt.
The pathological examination of the 
specimen after fore-quarter amputation re­
vealed no additional conclusive evidence 
that would incriminate blood vessels as
opposed to lymphatic vessels as the source 
of origin of the tumour.
Figs. 3, 4 and 5 are photomicrographs 
of typical sections of the tumour.
D iscu ssio n
That a new menace has arisen to plague 
the long term survivor of radical mastec­
tomy is probably not true. This tumour 
was first recognized in 1948 by Stewart 
and Treves9 when they reported six cases, 
and further case reports have appeared in 
the literature since then.2'8 Undoubtedly 
cases were seen before 1948 and presum­
ably misdiagnosed as recurrent carcinoma 
or Kaposi’s sarcoma.
The clinical similarity in all reported 
cases is very striking. A radical mastectomy 
is performed and is followed immediately, 
or within the first year, by lymphoedema 
of the arm. Thereafter, there is a long latent 
interval of several years—12 years average 
in the reported cases to date—followed by 
the development of this highly malignant 
tumour in the lymphoedematous arm.
Clinically the lesion does not look like 
recurrent carcinoma, although on rare oc­
casions it might be confused with a colloid 
carcinoma. Grossly, the lesion may also be 
taken as an example of Kaposi’s sarcoma, 
but the two differ markedly in their de­
velopment and clinical behaviour. It is true 
that cases of Kaposi’s sarcoma are recorded 
in which the initial lesion is oedema of the 
affected extremity. In cases after m astec­
tomy, however, the oedema clearly precedes 
an angiosarcoma, which must in some way 
be secondary to that oedema. It would be 
too notable a coincidence for Kaposi’s 
sarcoma to occur so often independently in 
a patient after mastectomy and always in 
the arm on the affected side.
Two distinct diseases are apparently in­
volved: (1 ) Kaposi’s disease, an angiosar­
coma developing in an extremity previously 
normal; (2 ) a separate tumour, developing 
in a limb already the seat of chronic 
oedema, either after mastectomy or spon­
taneously. Histologically also, confusion 
may arise with Kaposi’s sarcoma, especially 
if only a very small biopsy of the lesion is 
taken. Some of the cases of Stewart and 
Treves9 were so labelled initially, but on
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review proved to be examples of lymph- 
angiosarcoma. These authors give a very 
full account of the lesion as a pathological 
study.
Why should such a tumour develop at 
all? This question has led to a lot of specu­
lation, but the reason for the development 
of lymphcedema in the arm is also obscure. 
The only common factor in every case 
reported was the development of a swollen 
arm immediately or soon after radical 
mastectomy. In one of the early cases9 the 
presence of carcinoma in the breast is not 
proven, so it must be supposed that the 
operation was performed for a benign 
lesion. The lesions on the arm have oc­
curred with or without evidence of previous 
lymph node involvement, with or without 
previous wound infection, with or without 
preoperative or postoperative radiotherapy, 
at a wide variety of ages and after latent 
intervals varying from six to 24 years. 
Stewart and Treves postulated the presence 
of a systemic carcinogen not only as a cause 
of the initial mammary cancer, although in 
one of their cases the presence of the initial 
mammary cancer is unsubstantiated. They 
support this hypothesis by noting that no 
similar tumour has ever been described in 
other chronic lymphoedematous conditions, 
e.g. filariasis. More recently, however, Aird, 
Weinbren and Walter1 reported a case of 
angiosarcoma which developed in a lower 
limb which was the seat of spontaneous 
lymphcedema. The diagnosis of spontaneous 
lymphoedema was well substantiated. The 
patient had never been operated on pre­
viously, and was free from other malignant 
disease. This case makes the thesis of a 
general systemic carcinogen less tenable.
The origin of the tumour in the present 
report is unknown. There is vessel forma­
tion, some containing red blood cells and 
some empty, so is this a blood vessel tumour 
or a lymphatic vessel tumour? SteWart and 
Treves called it a lymphangiosarcoma, and 
other authors reporting since then have 
accepted this name although some express 
doubt about it. Cruse, Fisher and Usher2 
state that the biopsy specimen in their case 
contained so much altered blood that it 
was confused with a melanoma until the 
pigment was identified by stains for free 
iron. Jessner, Zak and Rein6 consider that
the lesion must consist of a mixture of 
lymphatics and blood vessels rather than 
being purely lymphangioblastic. Hilfinger 
and Eberle5 are not totally convinced that 
this tumour arises solely from lymphatics.
Irrespective of the source of origin, the 
tumour clinically is extremely malignant. 
Early recognition of the lesion and ablation 
of the extremity by fore-quarter amputation 
appears to be the best line of attack, but 
the prognosis in the cases reported to date 
can be measured in months rather than 
years. These tumours are considered to be 
radio-resistant, but Rawson and Frank8 be­
lieve that the earlier lesions reported as 
receiving radiotherapy had insufficient dos­
age, and they reported one patient who was 
well with no evidence of local recurrence 
or distant metastases one year after radical 
radiotherapy. Their method is to give 3500 
to 4000 r in a three week period; they agree 
that recurrence will be inevitable with 
smaller doses. Thus some of these tumours 
should be classified as radio-sensitive, but 
sensitivity to radiation is lowered with re­
currence.
It appears highly unlikely that lymphoe­
dema per se is a premalignant condition; 
some other unknown factor must be postu­
lated. With the present surgical approach 
to the treatment of mammary cancer and 
the efficient radiotherapy these patients 
receive, the high percentage of 5-year and 
10-year survivals is most encouraging, but 
a large percentage of women after radical 
mastectomy develop lymphoedema of the 
arm to a greater or lesser degree. The 
long term survivor with concomitant lym­
phoedema is the candidate for the develop­
ment of an angioblastic sarcoma in the 
swollen arm.
Sum m ary
A case is reported of angioblastic sar­
coma developing in a post-mastectomy 
lymphoedematous arm just under seven 
years after radical mastectomy for car­
cinoma of the breast. The exact site of 
origin of the tumour from blood vessels or 
lymphatics could not be determined in this 
instance.
This type of neoplasm was recognized 
first in 1948, and a brief review of the
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reported cases since then is included. The 
development of the lesion as a true clinical 
entity, as seen by the similarity of all the 
case histories, is noted—radical mastectomy, 
lymphoedema of the arm, latent interval of 
several years, then the development o f the 
tumour in the swollen arm.
Interscapulo-thoracic amputation is the 
treatment of choice, the tumour being con ­
sidered radio-resistant.
The prognosis is poor.
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Resume
Ce cas est decrit pour rappeler la necessite de 
suivre pendant longtemps les patientes apparem- 
ment gueries d ’un cancer du sein par mastectomie.
La malade fut operee ( ablation radicale du 
sein gauche) a l’age de 49 ans, et re?ut de la 
radiotherapie. Lors d’un examen de routine six 
mois plus tard, on nota une enflure du bras 
gauche. Sept ans plus tard la patiente se plaint 
d’un petit nodule bleu violace apparu sur la partie 
externe de la cicatrice de mastectomie: de plus 
1’enflure du bras a augments. Apres avoir pratique 
une biopsie, on pose le diagnostic d’angiosarcome: 
il est precede a une amputation interscapulo- 
thoracique. Les suites post-operatoires furent satis- 
faisantes, mais une recidive se fit dix semaines 
plus tard.
On trouve peu de ces cas dans la litterature. 
Mais il semble qu’assez souvent le diagnostic n’a 
pas ete fait et que 1’on a simplement cru a une 
recidive du neoplasme. Le diagnostic differentiel 
avec un sarcome de Kaposi se pose egalement. 
Pourquoi un angiosarcome apparait-il ainsi apres 
un cancer du sein? Ceci n’est pas encore explique. 
Mais le developpement de cette lesion constitue 
reellement une entite clinique distincte, etant 
donne les ressemblances que presentent les cas 
publies. Le pronostic est mauvais.
DISEASES OF THE THYROID AND PARA­
THYROID GLANDS. B. J. Ficarra. 295 pp. 
Illust. Intercontinental Medical Book Corpora­
tion, New York, 1958. $8.50.
Bernard J. Ficarra’s “Diseases of the Thyroid 
and Parathyroid Glands” is a fine book that 
fills a need for everyone interested in surgery.
As the author states in his introduction, the 
book was written for the general surgeon. 
A very good and comprehensive synthesis is 
provided in the first chapters on the anatomy, 
physiology and biochemistry of the thyroid 
gland. This is followed by an evaluation of 
diagnostic methods with special emphasis on 
the value of the 24 hour I131 uptake.
In the chapter on endemic goitre, the author 
discusses the geographical areas which are 
iodine free and the role of calcium as a 
goitrogenic agent.
Chapter 5, on mental symptoms in hyper­
thyroidism, is very important and gives the 
psychosomatic aspect of the disease its true 
place within the syndrome. The discussion of 
hyperthyroidism during puberty, pregnancy 
and the climacteric illustrates the relationship 
between the thyroid gland and the reproduc­
tive svstem.
The descriptions of hyperthyroidism and its 
management and of cancers of the thyroid 
and their treatment give the general surgeon 
good criteria of what to do and what not to 
do in his practice.
The last chapter deals with the parathyroid 
glands, their pathology and treatment.
In conclusion, it is felt that this is a fine 
book which should be read and/or consulted 
by all who treat patients for diseases of the 
thyroid and parathyroid glands.
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SEPTUM OF THE AQUEDUCT OF SYLVIUS: 
A DEVELOPMENTAL ANOMALY"
R. G. LECKEY, M.D. and T. P. MORLEY, F.R.C.S., Toronto
A m em bran e  occluding the aqueduct of 
Sylvius is a rare congenital anomaly and 
only a few cases have been reported.
C ase  R e po r t
C.B., a 23 year old man, was admitted to 
the neurosurgical service of the Toronto Gen­
eral Hospital on October 26, 1955. Three 
years before admission he had had a steady 
frontal headache which persisted for two 
weeks and then cleared spontaneously. This 
headache recurred the following year and 
similarly subsided. Four weeks before the 
present admission the headache returned but 
it occurred in episodes and was followed within 
a week of its onset by nausea and vomiting. 
The headache was aggravated by movement 
but the patient obtained some relief by steady­
ing his head with his hands. Between the 
episodes of headache, nausea and vomiting his 
appetite was good and he had no complaints. 
During this period, however, he lost 20 lb.
There was no previous history of significant 
illness. He had been a semi-skilled labourer 
leading a normal life.
On physical examination, apart from the 
pain o f the headache which was increased bv 
movement, there were no abnormalities. There 
were no abnormal neurological findings, no 
enlargement o f the head and no papillcedema.
Investigations.— (1) Routine skull films were 
normal. (2) The electroencephalogram did not 
show any significant abnormality. (3) Lumbar 
cerebrospinal fluid (CSF) pressure was 200 
mm. and the fluid had a normal cell count 
and a protein content of 19 mg. per 100 ml. 
(4) A  lumbar air encephalogram failed to 
demonstrate the ventricles, the air passing 
only to the subarachnoid space. (5) Air ven­
triculograms (occipital burr holes) showed a 
dilated ventricular system (Fig. 1). No intra­
cranial mass was outlined. It appeared that the 
fourth ventricle had taken part in the general 
dilatation and that the obstruction to the pas­
sage of air was at the outlets of the fourth 
ventricle, an interpretation of the films that 
was later shown to be wrong. (6) The protein 
content of the ventricular fluid was 7 mg. per 
100 ml.
"From the Department of Surgery, University of 
Toronto and Division of Neurosurgery, Toronto 
General Hospital.
Operation.— Exploration of the posterior 
fossa with the patient sitting showed that both 
cerebellar tonsils were herniated to the upper 
border of the arch of the atlas. The cerebellar 
hemispheres were normal in appearance and 
texture. There was no evidence of an Arnold- 
Chiari malformation or of any vascular ab­
normality. The pia arachnoid of the cisterna 
magna looked normal and there was no sign 
of old inflammatory thickening. The lower 
part of the floor of the fourth ventricle was 
normal in appearance but no CSF passed 
through the ventricle when the jugular veins 
were compressed. When the tonsils were re­
tracted apart a shining, diaphanous membrane 
at the lower end of the aqueduct was seen 
bulging down into the fourth ventricle (Fig. 2) 
and when it was incised CSF gushed out. 
Saline could then be irrigated from the lateral 
ventricle into the fourth ventricle without ob­
struction. The opening in the membrane was 
enlarged so that it fell away on all sides to 
disclose a large chamber formed by the dila­
tation of the aqueduct (Fig. 3). The fourth 
ventricle floor with its anatomical landmarks 
could be discerned below and separate from 
the dilated aqueduct, the boundary between 
the two being marked by the attachment of 
the membrane to the lower end of the aque­
duct wall. It is important that this anatomical 
point should be emphasized, because in the 
lateral view of the ventriculogram air can be 
seen in the cul-de-sac of the aqueduct in a 
position normally occupied by the fourth 
ventricle. In a sense this air shadow did mark 
the position o f the ventricle, but the air was 
contained by the membrane which bulged 
down into the ventricle (Fig. 4).
Progress.— The patient was discharged two 
weeks after operation, and during the sub­
sequent three years has been free from symp­
toms. Before his discharge residual air in the 
lateral ventricles was radiologically demon­
strated passing freely through the fourth ven­
tricle and out into the subarachnoid space. 
His completely normal health since his opera­
tion has been taken to prove that the aqueduct 
has remained patent.
D iscussion
Nothing was found in the investigation 
of this patient or at operation to suggest 
an inflammatory or neoplastic cause for the
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Fig. 1.—Ventriculogram. An air shadow is seen in the 
position of the fourth ventricle and there is a moderate 
internal hydrocephalus.
obstruction of the aqueduct, although no 
biopsy was made of the frail membrane. 
There was no previous history of inflamma­
tory disease and the appearance of the 
fourth ventricle, aqueduct and cisterna 
magna did not suggest it. The excellent re­
covery the patient made postoperatively 
and his subsequent freedom from symptoms 
are sufficient evidence that the membrane 
was the cause of the internal hydro­
cephalus.
Russell1 classified developmental ob­
struction of the aqueduct of Sylvius into 
three groups. (1) Stenosis, when the aque­
duct is histologically normal but abnormally 
small. (2 ) Forking, with two distinct chan­
nels in the midsagittal plane separated by 
normal nervous tissue. (3) Septum forma­
tion; Russell described two cases of her own 
and referred to three others in the litera­
ture. One of her patients lived to be at 
least 20 but was mentally retarded, de­
veloped profound neurological changes and 
became bedridden, while the other died 
when eight years old with gross hydro­
cephalus and neurological disorders. Orton2 
described a case of hydrocephalus due to a 
septum in the aqueduct. This patient lived 
46 years but was of poor mentality and 
had obvious hydrocephalus. Verse3 pre­
sented the case of a patient with hydro­
cephalus who died at eight and three- 
quarter years and in whom the microscopic 
examination of the necropsy material 
demonstrated small ependymal canaliculi 
by-passing the membrane. Rowbotham4 re­
ported an 11 year old girl with a septum 
which had become perforated; close to it 
was a saccular aneurysm projecting into 
the lumen of the aqueduct.
Since these cases (all referred to in 
Russell’s work1) were recorded there has 
been, as far as we are aware, only one 
report of a septum similar to that described 
here. Petit-Dutaillis et al,5 record that a 
35 year old man ( Observation XVIII) with 
minimal neurological findings had an ob­
struction of the aqueduct. The posterior 
cranial fossa was explored and a membrane 
at the lower extremity of the aqueduct was 
opened. Five years later, the patient still 
had some of the original associated neuro­
logical deficiencies but he was able to do 
light work and was free from the headache
of which he had once complained. In ad­
dition, Horsey and Van Patter8 demon­
strated a thick membrane composed of glial 
tissue that had, they believed, been laid 
down across the aqueduct following 
haemorrhage from a congenital arterio­
venous anomaly of the midbrain.
The chief interest of these cases, how­
ever, lies not in the morbid anatomy of the 
anomaly but in the hydrodynamics of the 
CSF circulation in the presence of aque­
duct obstruction. For example, the age of 
onset of symptoms in obstruction due to 
congenital anomalies may be delayed and 
the need for treatment may not arise until 
early adult life. This is puzzling because, 
presumably, the gross anatomy of the ano­
maly does not change between the time it 
is laid down in the fetus and the time it 
gives rise to trouble years later. Why then, 
as was the case in this patient, should 20 
years pass before signs of aqueduct obstruc­
tion develop? Beckett, Netsky and Zimmer­
man7 demonstrated two specimens where 
the CSF, dammed up by an obstruction of 
the aqueduct, had escaped in one case 
through the corpus callosum which had in 
consequence a demonstrable defect in it, 
and in the other by what they believed to 
be permeation through the thinned-out wall 
of a posterior third ventricle hernia. They 
point out that other reports have been made 
of CSF escaping in the same way from the 
wall of the lateral ventricle. They suggest 
also that the production of CSF may be 
suppressed in the presence of chronic ob-
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Fig. 2.—Appearance of the membrane at opera­
tion. Note that the floor of the fourth ventricle 
can be seen, which confirms that the attachment 
of the membrane is above the cavity of the 
ventricle.
Fig. 3.—After incision of the membrane; there 
is an enormous dilatation of the lower part of the 
aqueduct.
struction. Woollam and Miller8 after ex­
amining the microscopical anatomy of 
stenosed aqueducts were unable to explain 
why hydrocephalus developed in some in­
stances and not in others in spite of the 
similarity in size of the aqueducts. Sweet 
et a l.9 and Bakay,10 using radioactive tracers 
to study the formation and circulation of 
the CSF, showed that in addition to the 
choroid plexus all the surfaces of the CSF 
pathways allow many constituents of the 
CSF to enter and leave through them. But 
that is not to say that the fluid is formed 
at those surfaces or that there is a flow  
of fluid across them in either direction. 
Nor is there evidence that fluid can be ab­
sorbed in substantial quantities from these
surfaces if it is cut off from its normal route 
of departure. Indeed, the clinical evidence 
points overwhelmingly to the contrary, and 
the traditional concepts of CSF formation 
and circulation cannot thus be dislodged. 
This point has also been made by Selver- 
stone11 and by Bering.12 Tracer studies do, 
nevertheless, provide useful information on 
ionic interchange between blood, brain and 
CSF.
It would simplify the explanation of the 
delay in obstructive symptoms in this case 
if the ability to absorb fluid could be 
ascribed to the ventricle walls. Even if 
this were possible in only small amounts 
—which is plausible—it could have occurred 
at a sufficient rate to keep pace with pro­
duction until some unknown factor inter­
posed to upset the precarious balance. In 
that case, however, retention of protein in 
the ventricular CSF would have been ex­
pected (Sweet and Locksley13 have shown 
that the main site of protein absorption 
from the CSF is at the arachnoid villi) but 
analysis of the fluid showed that its protein 
content was normal. On this hypothesis, 
too, it would be desirable to postulate at the 
same time a suppression or reduction of 
CSF production from the choroid plexus. 
This may have been a factor contributing 
to the evident physiological adjustment that
Fig. 4.—Midline sagittal section to demonstrate 
the membrane. Although attached to the lower 
end of the aqueduct wall, it ballooned into the 
fourth ventricle.
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the brain had so successfully made in the 
face of aqueduct obstruction and there is, 
in fact, some experimental support for this 
view. Sweet e t  a l .9 measured the volume of 
fluid that had to be withdrawn from the 
lateral and third ventricles in order to keep 
the pressure within them constant; when 
the ventricles were normal in size the 
volume of fluid withdrawn was 40 to 
100 ml. a day, but in gross obstructive 
hydrocephalus it was 15 ml. a day. Yet 
perhaps this is not the whole explanation. 
There remains the consideration of the oc­
cluding membrane itself. Alteration, with 
the passage of time, in its cytological and 
physical properties would be expected and 
this would explain the long delay before 
obstruction to the flow of CSF developed; 
before this change in quality of the mem­
brane took place the CSF passed through 
it fast enough to prevent the occurrence 
of hydrocephalus.
Su m m ar y
A case is described of a congenital sep­
tum of the Sylvian aqueduct in which CSF 
obstruction did not arise until early adult 
life. Simple incision of the membrane has 
been followed by complete and lasting 
(three years) relief of symptoms and signs 
of CSF obstruction. Possible explanations 
are offered to account for this delay in onset 
of obstruction until the age of twenty.
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Resum e
L’obstruction de l’aqueduc de Sylvius par une 
membrane est une malformation congenitale rare. 
Les auteurs presentent le cas suivant:
Un homme de 23 ans est admis au service de 
neurologie de l’Hopital general de Toronto pour 
des cephalees violentes durant depuis trois ans; 
aucun autre symptome ou phenomene patho- 
logique. A l’examen, on ne trouve rien a signaler 
sauf une certaine hydrocephalie. Diverses epreuves 
furent pratiquees, parmi lesquelles: un encephalo- 
gramme gazeux par voie lombaire qui ne montra 
pas les ventricules; et une ventriculographie ga- 
zeuse transoccipitale qui mit en evidence des 
ventricules dilates, y compris le quatrieme. On 
proceda alors a une exploration de la fosse poste- 
rieure; il n’existait aucune lesion inflammatoire 
mais une liernie des amygdales; le plancher du 
quatrieme ventricule etait d’aspect tout a fait 
normal, mais la compression des jugulaires ne 
provoquait aucun ecoulement de liquide cephalo- 
rachidien. La partie terminale basse de l’aqueduc 
etait obstruee par une fine membrane diaphane 
qui fut largement excisee. Les suites post-opera- 
toires furent sans incident et le malade quitta le 
service deux semaines plus tard. Depuis, soit main-
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tenant trois ans apres cette intervention, il jouit 
d’une excellente sante.
Les auteurs passent ensuite en revue les cas de 
ce genre qu’ils ont pu trouver dans la litterature. 
Dans le cas present, il est particulierement sur- 
prenant de constater que, chez ce patient, la 
circulation du liquide cephalo-rachidien s’est ef- 
fectuee sans trouble pendant environ vingt ans, 
puisque ce n’est qu’a cet age que les premiers 
symptdmes sont survenus. Trois suppositions
peuvent tenter d’expliquer ce fait: (1 ) des
echanges furent possibles a travers cette mem­
brane pendant assez longtemps, par une sorte 
d’osmose: ils furent bloques a la suite d’une modi­
fication histologique ou d’un changement de 
permeabilite (2 ) une certaine absorption se faisait 
au niveau des parois memes du ventricule (3 ) 
enfin, la pression qui provoqua l’hydrocephalie fut 
peut-etre suffisante pour diminuer la secretion du 
liquide cephalo-rachidien.
CONGENITAL ABSENCE OF ULNA°
C. A. LAURIN, M.D.f and A. W. FARMER, M .D .4 Toronto
T his report describes a case of congenital 
absence of the ulna in a child admitted to 
the Hospital for Sick Children, Toronto. 
Congenital absence of the ulna is the sec­
ond rarest type of congenital absence of a 
long bone, the rarest type being an absence 
of humerus. Congenital absence of humerus 
(other than associated with congenital 
amputation of the arm) is associated with 
an absent radius, but has not been de­
scribed with an absence of the ulna.
Rabaud and Havelocque10 (1924) noted 
71 cases of congenital absence of ulna in 
the literature. Few articles on this subject 
have since been submitted. The diagnosis 
is probably often missed, as Birch-Jensen1 
(1949) noted this congenital defect once 
for 200,000 births.
Cause
Isolated examples of a strong hereditary 
factor have been reported;7 Roberts11 
(1898) noted the deformity in three suc­
cessive generations; most cases, however, 
have no positive family history.
The exact contributions of endogenous 
and exogenous factors to the development 
of congenital anomalies is well discussed 
elsewhere2 and is beyond the scope of this 
report.
“From the Department of Surgery, The Hospital 
for Sick Children, Toronto. 
fResident in Orthopaedic Surgery. 
tSurgeon-In-Chief. Address: 325 Medical Arts
Building, Toronto 5, Ont.
Description
The anomaly is most often unilateral, and 
commoner on the right side. This pre­
dominance of right sided lesions has been 
previously noted with congenital absence 
of other long bones (Farmer and Laurin, 
1957).
The presenting deformities will vary; 
nonetheless, there is a remarkably constant 
pattern. Kiimmel13 (1895) distinguished 
three types of congenital absence of ulna 
on the basis of varying radio-humeral re­
lationship.
Type I .—Normal radio-humeral joint; the 
radius is intact or slightly curved.
Type 2.—Bony ankylosis of radius and 
humerus; if a proximal segment of ulna is 
present, the latter is fused to the radius 
and/or to the humerus.
Type 3.—Proximal dislocation of the 
radius.
In all three types, the absence of ulna 
may be complete or incomplete, but the 
associated hand anomaly is worse in Types 
2 and 3.
The absence of ulna is more often in­
complete, as noted by Klippel6 (1925) and 
by Piulachs9, the distal end being missing 
more frequently as in cases of congenital 
absence of the radius. In such instances 
ossification is always delayed, and early 
radiographic examination may give the 
false impression of a complete absence 
of ulna.
In the normal limb, the ulna is re­
sponsible for most of the stability at the
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Fig. 1.—Deformity at six weeks of age: shorten­
ing, adactyly and syndactyly.
elbow joint, while the radius offers the 
widest articulating surface of the wrist 
joint. For that reason, patients with con­
genital absence of the ulna or of the radius 
have the major deformity at the elbow or 
wrist respectively. In cases of congenital 
absence of the ulna, the deviation at the
Fig. 2.—Radiographs at six weeks of age: Bi­
lateral absence of ulna may be confused with con­
genital absence of radius. Radiographic pictures 
show: (1) Bilateral complete absence of ulna; (2) 
Proximal dislocation of head of radius (right); (3) 
Radiohumeral synostosis (left); (4) Defect on the 
ulnar side of both hands.
Fig. 3.—Same patient with bilateral absence of 
idna at age six years. No other congenital anoma­
lies (remarkable use of his upper extremities).
wrist is rarely severe but the elbow joint 
is usually abnormal.
The hand defect varies considerably; it 
usually occurs on the ulnar side of the hand 
and may involve two, three or even four 
fingers. The presence of a thumb with a 
missing bone in the forearm, while sug­
gestive of an absence of ulna, is not diag­
nostic. On rare occasions (Piulachs,9 Mou- 
chet and Pakouski8 (1923)) an absent 
ulna may be associated with aplasia on the 
radial side of the hand. The fingers, how­
ever, can be difficult to identify and often 
exhibit syndactylism.
Distant congenital anomalies are rarely 
present, although congenital dislocation of 
the hip and bilateral absence of fibula have 
been reported.1
206 CANADIAN JOURNAL OF SURGERY Vol. 2
Fig. 4.—Radiographs at age six years now reveal 
bilateral incomplete absence of ulna; Type 2 on right, 
i.e., proximal dislocation of head of radius; Type 3 on 
left, i.e., radiohumeral synostosis.
T r ea tm e n t
Treatm ent is symptomatic; certain cases 
will require correction of the hand ano­
maly, while others will be mostly disabled 
by their elbow.
V itale12 (1 9 5 2 ) has recently applied 
Groves’ principle of constructing a single 
radio-ulnar bone to this anomaly. The ap-
Fig. 5.—Pincer function of hand improved by correction 
of syndactylism and rotation osteotomy of radial meta­
carpal bone (left). Right side lias since been similarly 
corrected.
plication of this method is limited to those 
few cases where elbow movement is satis­
factory and where a proximal segment of 
ulna is present.
C ase R eport
D.L. was the second sibling, after a normal 
pregnancy and delivery. There was no family 
history of congenital deformities. The ano­
malies present at birth were limited to the 
upper extremities (Fig. 1). Both upper limbs 
were deformed and shortened. There was mild 
limitation of movement at the right elbow joint, 
while the left side was fused in almost com­
plete extension. The wrists showed good range 
of movement and almost no deformity. There 
was minimal manus vara on the left side. The 
hand deformities were comparable; three 
fingers were missing, apparently from the 
ulnar side. Syndactylism was present on both 
sides, more marked on the left. Radiological 
examination at the age of six months (Fig. 2) 
revealed complete bilateral absence of ulna 
with defective carpus and hand.
He was seen again at six years of age (Fig. 
3). His clinical picture was essentially un­
changed. His radiological appearance, how­
ever, revealed an interesting progression of 
events. The true picture of bilateral incomplete 
absence of ulna was now obvious. Radio- 
humeral fusion was complete on the left side 
(Type 2) while the radius was dislocated on 
the right side (Type 3). The lower epiphysis 
of the radius was deformed. The carpus was 
incomplete, but not dislocated. The unwary 
may at first confuse this radiological picture 
with the more common congenital absence of 
the radius.
Treatment of this patient so far has been 
limited to correction of his syndactylism and 
rotation osteotomy of the radial finger. This 
has improved the pincer action of his hands. 
His left elbow may be later improved by a 
flexion osteotomy of the humerus, or by an 
arthroplasty. The satisfactory function of his 
right arm does not warrant the construction 
of a single radio-ulnar bone.
Su m m a r y
The incidence, pathology and clinical 
picture of congenital absence of the ulna 
have been reviewed briefly. An addition 
has been made to the literature.
R e f e r e n c e s
1. B ir c h - J e n s e n , A.: Congenital deformities of 
the upper extremities, Andelsbogtrykkeriet 
Odense, 1949.
January 1959 ABSENCE OF ULNA 207
2. D u r a isw a m i, P. K .: Experimental causation
of congenital skeletal defects and its sig­
nificance in orthopaedic surgery, J. Bone 
ir Joint Surg., 34-B : 646, 1952.
3. F a r m er , A. W. and L a urin , C. A.: Con­
genital absence of fibula, J. Bone 6- Joint 
Surg., in press.
4. F a r m er , A. W. and  L a u rin , C. A.: Con­
genital absence of radius, Canad, J. Surg., 
1: 301, 1958.
5. G roves, E. W. H.: Modern methods of treat­
ing fractures, John Wright & Sons, Bristol, 
1916, p. 320.
6. K l ip p e l , M., D a in v il l e , F. and F e il , A.:
L’absence congenitale du cubitus; un nou­
veau cas, Paris m ed., 55: 107, 1925.
7. Liu, S. H.: A case of congenital partial ab­
sence of right ulna and associated de­
formities, Chinese M. J., 47: 1052, 1933.
8. M ouch et , A. and P a k o u sk i: Deux cas d’ab-
sence du cubitus ( une absence totale et 
une absence partielle), Rev. d’orthop., 10: 
147, 1923.
9. P iulachs, M.: Absence congenitale partielle
du cubitus, fracture de^  l’extremite infe- 
rieure du radius, Rev. d ’orthop., 26: 672, 
1939.
10. R abaud, E. and H avelocque , A.: Rev.
d’orthop., 11: 1924.
11. R o be r ts , A. S.: Contributions to orthopiedic
surgery, Doman, Philadelphia, 1898, p. 
293.
12. V it a l e , C. C.: Reconstruction surgery for de­
fects in shaft of ulna in children, J. Bone 
if  Joint Surg., 34-A: 804, 1952.
13. Ku m m e l , W.: Bil. Missbildungen der Ex-
tremitaten durch Defekt, Verwachsung und 
Ueberzahl, Cassel, 1895.
Resume
L ’absence congenitale du cubitus vient apres 
l’absence de l’humerus comme rarete; Rabaud et 
Havelocque, en 1924, en ont trouve 71 cas dans 
la litterature. L ’anomalie qui est souvent meconnue, 
est frequemment unilaterale et affecte surtout le 
cdte droit. Kummel en 1895 en a rapporte trois 
varietes: (1 ) Articulation radio-humerale normale 
avec radius normal ou legerement incurve. (2 ) 
Ankylose radio-humerale; avec fusion au radius 
ou a l’humerus du fragment proximal du cubitus 
s’il y en a un. (3 )  Dislocation proximale du radius.
Dans le membre normal, le cubitus sert surtout 
a la stabilite de 1’articulation du coude, alors que 
le radius offre la surface articulaire la plus im- 
portante du poignet. Dans le cas d’absence con­
genitale du cubitus, l’articulation du coude est 
en general anormale.
Les lesions de la main varient considerablement 
et se retrouvent surtout du cdte cubital, avec 
lesion de deux, trois ou quatre doigts- D ’autres 
anomalies congenitales peuvent coexister, comme 
a la hanche ou aux perones, mais elles sont exces- 
sivement rares.
Le traitement est symptomatique et s’appliquera 
a la main ou au coude, selon le cas. Vitale a 
preconise en 1952 un traitement par fusion qui 
s’emploie lorsque l’articulation du coude est satis- 
faisante et lorsqu’il y a un moignon proximal du 
cubitus.
Les auteurs rapportent un cas d’absence congeni­
tale des deux cubitus avec absence des trois doigts 
internes des deux cotes et syndactylisme. Le traite­
ment a consiste en une correction du syndactylisme 
avec osteotomie et rotation de l’index pour assurer 
la prehension. Le coude gauche sera traite plus 
tard. Les mouvements du coude droit sont suffi- 
sants et n’indiquent pas la fusion radio-cubitale.
TRAITEMENT CHIRURGICAL DE LA RECTO- 
COLITE ULCERO-HEMORRAGIQUE (Sur­
gical Treatment of Ulcerative Colitis). E. 
Delannoy and M. Martinot, University of Lille, 
France. 120 pp. Illust. Masson et Cie, Paris, 
1957. 1.400 Fr. fr.
Dans leur etude du traitement chirurgical de 
la recto-colite ulcero-hemorragique, les auteurs, 
MM. E. Delannoy et M. Martinot, de la 
Faculte de Medecine de Lille, rapportent 26 
cas de recto-colite ulcero-hemorragique et ils 
en etudient les differentes formes de traitement. 
Apres avoir classifie les formes chirurgicales 
de la recto-colite ulcereuse, les auteurs dis- 
cutent les diverses interventions proposees, 
depuis l’appendicostomie jusqu’a la colo-proc- 
tectomie, en passant par les interventions dites 
a visees pathogeniques, telle la vagotomie. Se 
basant sur les resultats obtenus, Delannoy et 
Martinot se prononcent en faveur de la colo- 
proctectomie avec ileostomie abdominale. On 
peut en conclure que cette derniere interven­
tion semble etre universellement reconnue 
comme etant la seule qui puisse guerir defini- 
tivement le patient.
La technique de Devine et W ebb, pour la 
conservation totale de la fonction sphincte- 
rienne anale, est signalee. Elle semble satisfai- 
sante, mais le petit nombre des observations 
rapportees et un manque de recul empechent 
d’en apprecier la valeur.
Les auteurs du Traitement chirurgical d e  
la recto-colite ulcero-hem orragique paraissent 
beaucoup moins favorables que nous le som- 
mes au Canada envers la technique d’ileostomie 
de Crile et de Turnbull. Cette reserve faite, 
reconnaissons que, dans son ensemble, ce petit 
livre de 104 pages, bien illustre, est veritable- 
ment a jour. Toutefois, il n’apporte rien de 
neuf. Une bibliographie indique quelque 175 
articles relatifs au traitement chirurgical de la 
recto-colite ulcero-hemorragique. La plupart 
ne sont pas de sources frangaises, mais etran- 
geres, ce qui nous porte a croire que, depuis 
la fin de la guerre, 1’ecole francaise a large- 
ment subi l’influence de la medecine d’outre- 
mer. C’est d’ailleurs ce que constatent MM. 
Delannoy et Martinot.
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HERNIA THROUGH THE FORAMEN OF WINSLOW: 
REPORT OF A CASE, WITH REVIEW OF THE LITERATURE0
E. R. JUNKIN, M .D .f and ERIC C. GRUNDY, M.D., F.R.C.S.JC],* Toronto
I n tro d u c tio n
H e r n ia  in t o  the lesser peritoneal sac 
through the foramen of Winslow is so rare 
that observation of a single case has in the 
past been considered justification for re­
porting it, together with a review of the 
literature. This paper continues the tradi­
tion. In the case to be presented the 
diagnosis was not made preoperatively, 
although in retrospect one feels that if 
those in attendance had been familiar with 
the description in the literature reviewed 
below, a preoperative diagnosis might have 
been made. Therefore it seems profitable to 
present once more the description of a 
single case and to bring the review of 
current literature up to date (1957).
L iteratu re
Hernia through the foramen of Winslow 
was first described in 1834 by Blandin.2 
Extensive reviews of the literature were 
carried out in 1924 by Ullman§ and in 1927 
by Dewis and Miller.jf These reviews have 
repeatedly been referred to by later 
authors, and have not been studied in the 
original for this paper. The most complete 
recent reviews are those of Silverstone10 
in 1939 and St. John12 in 1954. The supple­
mentary bibliography to our paper contains 
all the references discovered since 1939 
which are not included in the bibliography 
to St. John’s paper. Silverstone gave the 
total number of reported cases as 55, in­
cluding his own. Dorian and Stein6 (1954) 
quote Lavard and Chevret9 (1949) to the 
effect that there were then less than 70 
cases reported. This agrees with our search 
of the literature since 1939. Smoot11 (1952) 
gave the figure as less than 80 and after
"From the Department of Surgery, St. Joseph’s 
Hospital, Toronto.
fPresent address: 1448-A, 17th Avenue, S.W., 
Calgary, Alta.
42333 Rloor Street West, Toronto.
§ U l l m a n , A.: Hernia through the foramen of 
Winslow, Surg. Gynec. 6- Obst., 38: 225, 1924.
IT D e w i s , J. W. a n d  M il l e r , R. H.: Hernia through 
foramen of Winslow, Surg. Gynec. ir Obst., 45 : 
95, 1927.
a further search of the literature up to the 
end of 1957 the total is still not over 80, 
unless several of the reports not available 
to us report more than one new case.
I ncidence
St. John states that the age incidence of 
reported cases is from 15 months to 77 
years, with no sex preponderance. Some of 
the earlier authors say that this hernia is 
commoner in males than in females in the 
ratio of 2:1. These figures may be recon­
ciled by the fact that strangulation of the 
contents of the hernia is said to be more 
common in males,1 and until recently this 
hernia attracted attention only when 
strangulated. With increased interest, 
largely by radiologists,3’ 5’ 12 the diagnosis 
has been made in a larger number of 
asymptomatic cases and others with mild 
symptoms short of strangulation.
E tiology
Moynihan and Dobson ( “On retroperi­
toneal hernia”, 1906) are quoted in most of 
the subsequent papers. They stated that 
one or more of the following abnormalities 
must be present in order to permit hernia 
through the foramen of Winslow:
1. Persistence of a common mesentery 
for the entire intestinal tract.
2. Absence of secondary fusion of the 
right colon mesentery to the posterior body 
wall.
3. Exceptionally large foramen of Win­
slow.
4. Unusually long mesentery of the small 
bowel.
To these Hollenberg7 added another 
factor. He described the unusually long 
right lobe of liver which apparently served 
to direct the cascum towards the foramen in 
his case. Precipitating factors may be any­
thing which increases intra-abdominal 
pressure and also forward flexion of the 
trunk.1
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Signs and  S y m p t o m s
The signs and symptoms are those of 
obstruction and strangulation, and are not 
characteristic of this special type of hernia. 
Some have noted, as we did, that abdominal 
distension may be limited to the upper 
abdomen. In a number of cases the pulse 
has been paradoxically slow, i.e. 60-70 and 
rarely over 80; but this is not so in all cases. 
It has been noted that vomiting is not a 
common symptom.
D iagnosis
Until recent years the diagnosis of this 
condition was not made until laparotomy. 
Hollenberg7 (1945) claimed the first pre­
operative diagnosis, which was made by 
barium meal and barium enema, but he 
evidently overlooked Jackson’s report in 
1930.8 Jackson demonstrated most of the 
small bowel within the lesser sac, in a 
patient who had suffered chronic dyspepsia 
for 15 years. After operation and partial 
closure of an unusually large foramen of 
Winslow, the patient’s symptoms were 
completely relieved. Smoot11 (1952) and 
Cimmino5 (1953) reported a case, appar­
ently the first, in which a preoperative 
radiographic diagnosis was made without 
administration of barium. The basis for the 
diagnosis was the finding of gas and fluid 
levels in the lesser sac where the fluid 
levels did not conform to the anatomical 
boundaries of the lesser sac.4,5 Dorian and 
Stein in 1954 observed a gas bubble to the 
right of the stomach in plain films but did 
not appreciate the significance at once. 
They were however familiar with the 
observations of Smoot and Cimmino and 
were able to make the diagnosis preoper- 
atively.
In our case the only radiographic finding 
was the presence of a large gas bubble in 
the region of the stomach. This was re­
ported as a gas-filled stomach but passage 
of a duodenal tube did not relieve the dis­
tension. The significance of this was not 
fully appreciated at the time, and opera­
tion was carried out before further investi­
gation was considered. The presumptive 
diagnosis was volvulus of large bowel with 
displacement of the stomach. St. John 
discusses the subject of radiographic diag­
nosis at some length and gives the criteria 
for diagnosis without administration of 
barium.
T r e a t m e n t
All cases with strangulation require 
operation. The manoeuvres to be considered 
on confirming the diagnosis include:
1. Reduction of the hernia by traction 
on the bowel from outside the foramen.
2. Enterostomy to decompress the con­
tents of the sac.
3. Dilatation of the foramen by gentle 
digital pressure. This technique, while 
always suggested, has not met with much 
success in the hands of those who have 
tried it.
4. Opening the lesser sac, either through 
the gastrocolic or gastrohepatic omentum. 
This procedure is almost always under­
taken and may facilitate some of the other 
procedures already mentioned. For ex­
ample, enterostomy may be more effective 
in bringing about decompression if carried 
out through an opening in the lesser sac 
and on a loop of distended bowel rather 
than on collapsed bowel outside of the sac. 
Occasionally, it may be possible to reduce 
the hernia without enterostomy and de­
compression by combining traction from 
without with compression of the mass of 
bowel from within the lesser sac.1
5. Mobilization of the duodenum would 
appear to be a logical way of enlarging the 
foramen when necessary, but, in the cases 
most requiring it, the approach to perform 
duodenal mobilization would probably be 
blocked by the bowel leading towards the 
foramen. As a matter of record, this pro­
cedure has not been successfully carried 
out in the living patient.
Of these measures the two most valuable 
appear to be enterostomy for decompres­
sion, and opening the lesser sac. This 
latter step should probably always be taken 
to confirm the diagnosis, because in one 
recorded case the contents of the lesser sac 
entered through a rent in the transverse 
mesocolon and a loop of small bowel again 
issued from the foramen of Winslow into 
the greater sac. Obviously such a case 
would not respond well to an attempt to 
reduce the contents into the general cavity
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Fig- 1.—Plain film taken with the patient in the 
supine position.
by traction on the loop issuing from the 
foramen of Winslow.
The results of surgical treatment in a 
promptly diagnosed case should be as 
satisfactory as those in other types of in­
testinal obstruction or strangulation. The 
statistics available show much poorer re­
sults since most cases were not diagnosed 
early until recent years. Silverstone saw 
records for 44 patients, in whom only 33 
operations were performed. Of these only 
15 recovered. Silverstone’s own patient was 
not operated on until five days after the 
onset of symptoms, and did not recover.
R eport of a C ase
W.B., a white man 63 years old, attended 
the emergency department of St. Joseph’s 
Hospital at 3.30 p.m., July 7, 1956. His com­
plaint at this time was abdominal pain of 60 
hours’ duration, and absolute constipation 
since the onset of abdominal pain.
Although pensioned and not doing any 
steady work, the patient was active physically 
and had enjoyed good health until the onset
of his pain. Two days before coming to hos­
pital he wakened in the morning and, accord­
ing to his usual habit, had a bowel movement 
before preparing his breakfast. While eating 
breakfast he experienced a sudden severe 
lower abdominal pain. He returned to the 
bathroom and passed a very small liquid stool; 
after this there was no further passage of stool 
or flatus up to the time of admission to hos­
pital. After this stool the pain subsided, but 
was not completely relieved. It remained fairly 
mild, but fluctuated in intensity for the next 
two days. He had little appetite but when he 
drank a cup of tea about 12.00 noon on the 
day of admission the pain became steady and 
severe. He described the pain as commencing 
in the midline just above the symphysis pubis 
and extending upwards to the epigastrium. He 
could not lie still but was not relieved by 
moving about.
Inquiry revealed no other symptoms of 
significance. The only abnormalities noted 
were some shortness of breath on considerable 
exertion and the presence of a right inguinal 
hernia since 1942. He was accustomed to 
wearing a truss when performing heavy work 
but did not find this necessary otherwise.
He was an alert robust man past middle 
age, grunting with pain, and appeared to be 
in considerable distress. Temperature 98° F., 
pulse 84, respirations 24, blood pressure 160/ 
100 mm. Hg. His head and neck showed no 
significant abnormalities. Chest and cardio­
vascular system were normal on percussion 
and auscultation.
The abdomen was moderately obese and 
appeared distended, particularly in the epigas­
trium, where a distinct rounded, tense, 
tympanitic mass was present. There was 
tenderness over the entire abdomen. No 
localized tenderness, no other masses and no 
enlarged organs were detected. The inguinal 
rings were wide, with impulses present on 
coughing, but no hernia was actually demon­
strable. Rectal examination revealed no bowel 
lesion. There was no blood or fasces on the 
examining finger. The prostate was firm and 
slightly enlarged.
Urinalysis: Reaction acid, S.G. 1.030.
albumin 1 + , sugar absent, microscopically 3-5 
white cells per high power field and a few 
granular and hyaline casts. Haemoglobin value 
13.8 grams per 100 ml.
Plain films of the abdomen made in three 
positions showed a large gas bubble in the 
general region of the stomach (Fig. 1). This 
was the only obvious finding, and although 
search was made for gas and fluid levels in 
the remainder of the abdomen, none were
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seen. The radiologists reported this large gas 
bubble to be in the stomach but passage of 
a Levine tube failed to relieve the distension. 
At this point the patient was prepared for 
operation and no further radiographic exam­
inations were carried out. The preoperative 
diagnosis was “acute intestinal obstruction, 
possibly due to volvulus of large bowel”.
Operative findings
On July 7 at 10.00 p.m. the abdomen was 
opened through an upper paramedian incision 
and the empty stomach was found pushed 
forward against the anterior abdominal wall 
by a large tympanitic mass filling most of the 
lesser sac. Because of the patient’s obesity, it 
was impossible to identify the contents of the 
lesser sac until the gastrohepatic omentum was 
opened. It then became obvious that the dis­
tended bowel in the lesser sac included the 
caecum and a considerable portion of the 
ascending colon together with about 10 inches 
(25 cm.) of the terminal ileum. This loop of 
bowel entered the lesser sac through the fora­
men of Winslow. The mesocolon was intact. 
The caecum was distended to about 6 inches 
(15 cm.) in diameter. Enterostomy was per­
formed and the colon decompressed. The 
enterostomy was then closed and the hernia 
was reduced without difficulty. With the 
caecum restored to the right lower quadrant 
it did not seem feasible to perform any further 
manoeuvre to prevent recurrence of the 
hernia. It was felt that there would be 
sufficient general adhesion fonnation to pro­
vide some fixation in the position in which the 
organs were left at the conclusion of laparo­
tomy. A considerable portion of the very obese 
greater omentum was resected to facilitate 
closure of the abdominal wound.
The patient’s postoperative course was quite 
stormy and he required Wangensteen suction 
and intravenous therapy for a number of days. 
Later in his postoperative course he developed 
an extensive wound infection which required 
removal of most of the skin sutures for 
drainage. Secondary suture of the skin was 
carried out on August 7, and he was finally 
discharged, after six and one-half weeks in 
hospital, on August 22. He was seen again in 
the outpatient department on August 31. He 
had no gastrointestinal symptoms but showed 
some weakness of his abdominal wall at the 
site of the incision. This was causing no 
symptoms and no further treatment was con­
templated at that time.
D iscussion
This case in retrospect appears fairly 
typical. There was a clear-cut history of 
bowel obstruction, and it was appreciated 
that with the rather atypical history and 
x-ray findings some one of the rarer causes 
of intestinal obstruction was probable. T h e 
radiographs did not present the typical 
appearance of gas-filled loops of bow el 
occupying the lesser sac, as described by 
Cimmino, bu t the fact that a Levine tu be 
inserted in the stomach failed to decom ­
press the patient’s abdomen should have 
suggested to us that the gas was in fact 
behind the stomach. In  this case there was 
an obvious intestinal obstruction, and lap­
arotomy for relief of the obstruction was 
clearly indicated, so further attem pts at 
radiographic diagnosis w ere not considered.
Summary
Hernia into the lesser sac through the 
foramen of W inslow is a rare form of in ter­
nal hernia. Less than 80 cases have been  
reported in the world literature since 1834.
The literature has been  reviewed, and 
for com pleteness a supplementary b ib lio ­
graphy containing references to those 
papers unavailable to us is included.
Etiology, diagnosis, and treatm ent are 
discussed briefly, and one case is reported. 
This was the case of a 63 year old m ale 
who was successfully operated on after 
nearly three days of obstructive symptoms.
Diagnosis of this hernia is usually m ade 
at laparotomy for intestinal obstruction, but 
can sometimes b e  made preoperatively w ith 
the aid of suitable radiographic exam ina­
tion.
R e f er en c es
1. Aird, I.: A companion in surgical studies, 2nd
eel, E. & S. Livingstone, Ltd., London, 
1957, p. 662.
2. B la n din , P.-F.: Traite d’anatomie topogra-
phique, ou anatomie des regions du corps 
humain, 2nd ed., Germer-Bailliere, Paris, 
1834, p. 680 (quoted by Smoot11).
3. C a s e , J. T. and U pson, W. O.: Roentgenologic
aspects of various type of hernia, J. A. M. A., 
87 : 891, 1926.
4. C im m in o , C. V. and Sh o l e s , D. M., J r.: Gas
in the lesser sac in perforated peptic ulcer, 
Am. J. Roentgenol., 68: 19, 1952.
5. C im m in o , C. V.: Lesser sac hernia via the
foramen of Winslow; case report, Radiology, 
60 : 57, 1953.
212 CANADIAN JOURNAL OF SURGERY Vol. 2
6. D orian , A. L. and S t e in , G. N.: Hernia
through the foramen of Winslow; report of 
case with preoperative roentgen diagnosis 
and successful surgical management, Sur­
gery, 35: 7 9 5 , 1954.
7. H o l l e n b e r g , M. S.: Radiographic diagnosis
of hernia into the lesser peritoneal sac 
through the foramen of Winslow; report 
of a case, Surgery, 18: 498, 1945.
8. J ackson , B. H.: Hernia of small intestine into
lesser peritoneal cavity; report of case, Am. 
J. Surg., 8: 1065, 1930.
9. L avarde, J. and Ch e v r e t , R.: Contribution a
1 etude  ^radiologique des occlusions, hernie 
etranglee de lhiatus de Winslow, Presse 
med., 57: 562, 1949 (quoted by Dorian 
and Stein®).
10. S il v e r st o n e , M.: Hernia through foramen of
Winslow, Lancet, 2: 786, 1939.
11. S m o o t , J. L .: Hernia through the foramen of
Winslow, Ann. Surg., 136: 1040, 1952.
12. St . J ohn , E. G:. Herniation through the fora­
men of Winslow, Am. /. Roentgenol., 72: 
222, 1954.
Supplementary list of references subsequent to 
1939 but not consulted during the preparation of 
this paper, and not incftided in the bibliographies 
of the papers listed above.
13. B e r g er , J. S. and P a c ker , I.: Hernia through
the foramen of Winslow, Virginia M. 
Month., 83: 158, 1956.
14. C u l l e n , T. H .: Herniation of acutely inflamed
Meckel’s diverticulum through the foramen 
of Winslow, Arch. Middlesex Hosp.. 4: 278,
1954.
15. D e l r io , J. M. A.: Hernia de hiatus de Win­
slow ( de gran presuncion) — reduccion 
espontanea (Probable hernia of foramen of 
Winslow), Bol. y trab. Acad, argent, cir., 
36: 14, 1952.
16. L a S a l a , A. J.: Mesenterio comun parcial.
Obstruccion intestinal por hernia interna 
a traves del hiatus de Winslow (Partial 
common mesentery. Intestinal obstruction 
due to internal hernia through the hiatus 
of Winslow), Prensa med. argent., 42: 956
1955.
17. L a S a l a , A. J.: Obstruccion intestinal por
hernia interna a traves del hiatus de Win­
slow ( Intestinal obstruction caused by in­
ternal herniation through the foramen of 
Winslow), Rev. brasil. gastroenter., 7: 197, 
1955.
18. L e w is , J. N.: Hernia through the foramen of
Winslow, Brit. M. ]., 2: 1511, 1949.
19. Q uen u , J .: Radiodiagnostic de la hernie de
l’hiatus de Winslow, Mem. Acad, chir., 75: 
171, 1949.
20. R e n n ie , J. G .: Hernia into the foramen of
Winslow; report of case, W est Virginia M. 
J., 46: 179, 1950.
21. R o b e r t s , P. A. L.: Hernia through the foramen
of Winslow, Guy’s Hosp. Rep., 102: 253, 
1953.
22. E a r p , N. d e  S.: Hernia do foramen de Win­
slow ( Hernia into the foramen of Winslow), 
An. paulist. med. e  cir., 69: 347, 1955.
R e su m e
Les hernies a travers l’hiatus de Winslow sont 
tres rares; la litterature ne eompte qu’une ving- 
taine de publications sur le sujet. II est a signaler 
que la premiere observation remonte a 1834, et 
que quelques auteurs reussirent a en faire le 
diagnostic avant l’intervention.
Ce syndrome se rencontre plus frequemment 
chez les hommes que chez les femmes. II semble 
que certaines malformations eongenitales en soient 
les principaux faeteurs etiologiques. Telles, la 
persistance d’un mesentere commun tout le long 
du tractus intestinal, l’absence de soudure du 
mesocolon droit a la paroi abdominale posterieure, 
une largeur excessive du hiatus de Winslow, un 
mesentere anormalement long ou enfin (facteur 
recemment invoque par Hollenberg) un lobe 
hepatique droit de grandeur anormale qui aiderait 
le caecum a glisser vers le hiatus de Winslow.
La symptomatologie est celle d’un ileus, sans 
caracteristiques. Le diagnostic differentiel est 
evidemment tres difficile et n’est, souvent, possible 
qu a 1 operation. Le traitement est toujours chirur- 
gical. Les manoeuvres que l’operateur devra en- 
visager sont: (1 ) la reduction par simple traction 
de la hernie; (2 ) l’enterostomie en vue de decom- 
primer, si besoin est; (3 ) la dilatation des bords 
du hiatus, qui devra se faire prudemment du bout 
du doigt; (4 ) l’ouverture du sac en passant a 
travers le ligament gastro-colique ou le ligament 
gastro-hepatique. La mobilisation du duodenum 
en vue d’elargir l’orifice herniaire est ici trop 
eomplexe.
Le cas que presentent les auteurs est celui d’un 
homme de 63 ans qui souffrait, a l’admission, de 
douleurs intestinales et de constipation depuis 60 
heures. La douleur siegeait sur la ligne mediane 
entre la symphyse pubienne et l’epigastre. Le 
patient n avait aucun antecedent pathologique; il 
presentait une temperature a 9 8 ' F. et un pouls 
a 84. L’abdomen etait tres distendu et tympanique, 
surtout dans sa moitie superieure. Des radio- 
graphies a vide, prises dans trois positions montre- 
rent une volumineuse ombre gazeuse dans la 
region gastrique mais rien d’autre. On soupgonna 
un volvulus du gros intestin et l’intervention 
d’urgence fut decidee.
Une laparotomie paramediane permit de trouver 
l’estomac vide et repousse contre la paroi anterieure 
par une enorme masse intestinale. Apres avoir 
ouvert le ligament gastro-hepatique, on put recon- 
naltre que ce paquet, forme du caecum, du colon 
ascendant et d’une partie du grele, etait etrangle 
dans l’hiatus de Winslow. On pratiqua une enteros- 
tomie de decompression, ce qui permit une reduc­
tion relativement aisee. On ne fit aucune manoeuvre 
speciale en vue de fixer les anses intestinales en 
place, comptant sur la creation des adherences 
post-operatoires habituelles.
Les suites furent assez compliquees: une aspira­
tion continue due etre installee et maintenue 
pendant plusieurs jours; de plus la plaie abdominale 
s infecta et il fallut enlever la plupart des points 
de suture. Une deuxieme suture dut etre executee 
un peu plus tard. Le malade finit par se retablir 
cependant, et jouit maintenant (trois ans apres) 
d’une bonne sante.
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MALAKOPLAKIA: REPORT OF A CASE0
N. C. CARRUTHERS, M.D., Toronto
The t e r m  m a l a k o p l a k ia  was introduced 
by von Hanseman in 1903. The disease was 
first described by Michaelis and Gutman in 
1902. To date, 69 cases have appeared in 
the literature.
Case Report
Mr. W.W., aged 62, was first admitted to 
Sunnybrook Hospital on March 25, 1958, 
with complaints of backache, urinary fre­
quency, dysuria, and terminal haematuria of 
five years’ duration. He had a history of latent 
syphilis in 1940, perforated peptic ulcer in 
1943, and recurrence of ulcer symptoms in 
1951.
Fig. 1.—Lower power microscopic view through 
a plaque showing associated cystitis.
Physical examination was essentially nega­
tive. Digital examination of the prostate 
revealed slight, benign enlargement. Labor­
atory findings were normal except for the 
growth of E. coli in the urine culture. Intra­
venous pyelography showed a smooth de­
formity of the left middle calyx considered 
to be due to a cyst.
At cystoscopy, several raised plaque-like 
areas were seen within the bladder and at the 
vesical neck; the prostate was enlarged. On 
April 1, 1958, transurethral resections of the 
prostate and the plaques were carried out.
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Fig. 2.—High power microscopic view showing 
large macrophages.
The pathologist reported: “Sections of tissue 
from urinary bladder show a granulomatous 
inflammatory reaction with masses of closely 
packed, large, oval and polygonal, eosinophilic 
macrophages filling and widening the tunica 
propria. The large cells have a granular 
cystoplasm and many contain basophilic and 
some eosinophilic double-ringed structures 
which superficially resemble yeast forms of 
fungi. These are the so-called calcospherites 
as seen in malakoplakia. Only fragments of 
mucosa are present on the surface. Clusters 
of lymphocytes, a few plasma cells, and some
m *
A * 1 > »
%• • r %F * t> . !►
* * | .»* 1*  ?#
% • - * •
* • % ’
* *  • «t *
,  • V
o  t  f
% *
Fig. 3.—High power microscopic view showing 
several calcospherites or Michaelis-Gutman bodies.
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haemosiderin pigment are present in the base 
of the tunica propria”. The pathological diag­
nosis was: “Malakoplalda of urinary bladder, 
bladder neck, and prostatic ducts” (Figs. 1, 
2, and 3).
The patient was discharged on April 14, 
1958, after an uneventful postoperative 
course and was readmitted on July 29, 1958, 
for follow-up examination. There were no 
urinary complaints but cystoscopy showed two 
new plaques on the bladder floor, and the 
urine cultured a heavy growth of E. coli. 
Sulfonamide therapy was given and arrange­
ments were made for fulguration of the 
plaques after a three-month interval.
D iscussion
The lesions of malakoplakia may affect 
any part of the urinary tract including 
renal and prostatic parenchyma and may 
even be found in the extra-urinary tissues 
as reported by Scott and Scott.6 Females 
are more commonly affected than males in 
the ratio of 4:1. The highest incidence of 
cases is in the 40 to 49 year group.
The etiology of malakoplakia is obscure. 
The patients usually have chronic disease 
and urinary tract infection. A tuberculous 
etiology has been suggested and King5 
reports success with anti-tuberculosis ther­
apy in one case.
Pathologically, the lesions are benign 
granulomata consisting of discrete pinkish, 
raised, and usually small plaques. Micro­
scopically, the plaques are characterized by 
collections of histiocytes (von Hanseman 
cells) containing Michaelis-Gutman bodies 
or calcospherites. These may be mistaken 
for C ryptococcus neoform ans but can be 
differentiated by demonstration of calcium 
and iron, using trichrome methylene blue 
and von Kossa stains.
Treatment has been by fulguration and 
has been generally successful. Urinary in­
fection should be cleared, if possible. One 
fatal case was reported by Scott and Scott.
Summaby
An additional case of malakoplakia in­
volving bladder, bladder neck, and prostate 
is presented. Lesions recurred after a three 
month interval. Attention is drawn to this
disease as a cause of haematuria to be dis­
tinguished from malignancy in the urinary 
tract.
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Resume
On rapporte le cas d’un homme de 63 ans, qui 
souffrait de douleurs lombaires, de dysurie et 
d’hematurie. L’examen general ne denote rien, la 
prostate est tres legerement hypertrophiee. Les 
epreuves de laboratoire sont normales sauf la 
culture d’urine qui montre la presence de coli- 
bacille. A la pyelographie intraveineuse, on trouve 
une legere deformation du calice moyen gauche. 
La cystoscopie permet de voir plusieurs plages 
surelevees sur le col vesical, la prostate est hyper­
trophiee. Des resections transurethrales de la pros­
tate et de ces plages sont faites. L’examen histo- 
logique conclut a des lesions malacoplasiques de 
la vessie, du col vesical et des canaux prostatiques. 
Les suites operatoires furent bonnes mais de 
nouvelles plaques apparurent trois mois plus tard. 
L’etiologie de cette affection est obscure. Les 
femmes sont plus touchees que les homines, dans 
un rapport de 4 a 1. Microscopiquement, les 
plaques sont constitutes par des amas histiocy- 
taires. Le traitement est l’etincelage de toutes les 
lesions, si cela est possible.
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POSITIVE PRESSURE REDUCTION OF FRACTURES OF THE STERNUM
LUKE TESKEY, JR., M.D.,° Toronto
Since the publication by Avery, Morch 
and Benson of their method of reduction of 
the stove-in chest by “hyperventilation”, the 
author has wondered whether some sternal 
fractures could be reduced by producing 
one incident of increased intrathoracic 
pressure. Transverse fractures of the 
sternum seem to meet the requirements. 
Two cases are presented which illustrate 
that these transverse fractures of the 
sternum may be reduced by one incident 
of increased intrathoracic pressure, and 
that such reduction of these fractures is 
stable and maintained without fixation.
Case 1 (Fig. 1).—Mr. A.P., aged 73, was 
admitted to the Northwestern General Hos­pital, Toronto, on November 7, 1957, after a car accident. Together with his fracture dis­location of the sternum, he suffered fractures 
of the 2nd, 3rd and 4th left ribs and a fractured left patella. On the day of admission 
the fracture of the sternum was reduced by induction of general anaesthesia, positive pres­sure being applied through the intubation tube by pressure on the gas bag. The reduction was stable and the mechanics of the chest greatly improved. No fixation was used. Unfortunately no post-reduction films were obtained. The following day, because of increasing mucus, a bronchoscopic aspiration was carried out. The 
next day, November 9, the patient’s respira­tion was still laboured and a tracheotomy and 
chest wiring were performed to stabilize the stove-in chest. The clinical picture improved until November 11, when he developed a bout 
of coughing followed by shock and death in spite of multiple transfusions. Post-mortem 
examination revealed a rupture of the arch of 
the aorta, which was arteriosclerotic.
Case 2 (Fig. 2).—Mr. G.M. was admitted 
after a blow on the chest from a piece of lumber thrown from a power saw. This man was in such acute distress that he could not lie down, and was almost violent because of a mild anoxia. The deformity was palpated 
and a radiograph obtained.
On seeing this radiograph (Fig. 2) the author resolved to try to increase the intra-
* Surgical Staff, Northwestern General Hospital, 
Toronto.
Fig. 1.—Case 1. Radiograph showing fracture dislocation of the sternum on admission to hospital.
thoracic pressure without the aid of machinery. The manoeuvre of forced total inspiration fol­lowed by forced expiration against the closed 
mouth and nose came to mind, and was tried.The fracture was infiltrated with 2 c.c. of cyclaine. In seconds, the pain was relieved and
Fig. 2.—Case 2. Radiograph taken on admission to hospital.
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Fig. 3 .—Case 2. Post-reduction radiograph.
the patient becam e co-operative. He was in­
structed to take as big a breath as he could, 
then to close his mouth, to pinch his nose and 
attem pt to breathe out. The fracture was 
reduced and the deformity was no longer 
palpable. The post-reduction radiograph is 
shown (F ig . 3 ) .  No fixation was required, the 
position did not deteriorate and the patient 
resumed work in about one month.
The principle of positive pressure is new 
to treatment of chest injuries. It is very 
effective and can be produced: (a) by
maximum inspiration followed by forced 
expiration against the resistance of the 
closed mouth and pinched nose (the
Valsalva manoeuvre); (b) by the anaesthe­
tic machine after intubation.
It is hoped that the simple method of 
local infiltration followed by the simple 
manoeuvre outlined may become a useful 
method of treating transverse fractures of 
the sternum.
Su m m a r y
A new method of reducing fractures of 
the sternum is presented. This method 
should be tried before open operations are 
embarked upon.
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Deux cas sont presentes dans lesquels une 
fracture transversale du sternum a pu etre re- 
duite par une simple augmentation de la pression 
intra-thoracique.
Le premier cas est celui d’un homme de 73 
ans hospitalise apres un accident d’automobile 
our des fractures de cotes et du sternum. Cette 
erniere fut reduite sous anesthesie generale avec 
intubation par creation d’une pression positive 
dans l’appareil. La reduction etait stable et aucune 
fixation ne fut necessaire.
Dans le second cas il s’agit d’un patient qui 
avait regu un bloc de bois sur le thorax. II presen- 
tait une fracture sternale avec grosse deformation. 
On proceda a une anesthesie locale du foyer et Ton 
fit inspirer le rnalade aussi profondement que pos­
sible: puis, bouche et narines fermees, on lui fit 
faire des efforts d’expiration. Cette manoeuvre 
suffit a assurer une reduction stable.
Cette methode simple est efficace: il est interes- 
sant de la connaitre car elle peut etre de la plus 
grande utilite dans les traumatismes du thorax.
OPERABLE HERZLEIDEN. Einfiihrung in Klinik. 
Diagnostik und Operationsmoglichkeiten (Oper­
able Heart Conditions. An Introduction to Clin­
ical Features, Diagnosis and Scope of Operation). 
J. Jacobi and M. Loeweneck, Hamburg. 175 
pp. Illust. Georg Thieme Verlag, Stuttgart, 
W. Germany; Intercontinental Medical Book 
Corporation, New York, 1958. $11.40.
W ith the rise of cardiac surgery, it has become 
increasingly important for the general prac­
titioner to recognize which cases should be 
referred to a surgeon. This will of course con­
stitute only a small proportion of the cases 
in his care, and after operation they will revert 
to his care. The present work by Jacobi and 
Loeweneck of Hamburg is designed purely for 
the general physician. It is intended to teach 
him the scope of modem cardiac surgery, and 
to give him indications of the selection of 
suitable patients and the diagnostic aids which 
need to be employed. Hence, details of opera­
tions are briefly described, while differential 
diagnosis and clinical features of the various 
conditions are mentioned in some detail.
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should be typed on one side only of un­
ruled paper, double-spaced, and with wide 
margins. Carbon copies cannot be accepted. 
The author should always retain a carbon 
copy of material submitted. Every article 
should contain a summary of the con­
tents. The Concise Oxford Dictionary will 
be followed for spelling. Dorland’s Ameri­
can Medical Dictionary will be followed 
for scientific terminology. The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ­
ing such changes as are necessary to en­
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of the Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation with the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum.
Reprints
Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made.
R eferen ces
References should be referred to by 
numerals in the text and should be set 
out in accordance with the Cum ulative 
Index M edicus abbreviation of journal 
name and general style. They should in­
clude in order: the author’s name and 
initials in capitals; title of the article; 
abbreviated journal name; volume number, 
page number and year. References to 
books should include in order: authors 
name; title of book; title of publishing 
house; city of publication; number of edi­
tion (e.g., 2nd ed.); year of publication.
Illustrations
A reasonable number of black-and-white 
illustrations will be reproduced free with 
the articles. Colour work can be published 
only at the author’s expense. Photographs 
should be glossy prints, unmounted and 
untrimmed, preferably not larger than 10" 
x 8". Prints of radiographs are required 
and not th e originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica­
tion has been obtained. Graphs and dia­
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text and sub­
mitted on a separate sheet of paper. Illustra­
tions should not be rolled or folded.
Language
It should be clearly understood that con­
tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ­
ent of the language of submission. If  the 
contributor wishes, he may submit an in­
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 
French.
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BOOK R E V I E W S
(See also pages 137, 199, 207 and 216)
OPERATIVE SURGERY. Volume 7. Breast and Genito-Urinary System. Edited by Charles Rob and Rodney Smith. 273 pp. Illust. Butterworth & Co. (Canada) Limited, Toronto, 1958. $21.50.
The arrival of Volume 7 of this already well- received series marks the last but one of this reference work in operative surgery. It is de­voted to breast and genito-urinary surgery.The section dealing with the former will have wide appeal amongst general surgeons; it includes minor as well as major procedures. The account of radical mastectomy is particu­larly good and should be read by all general surgeons. It shows in detail what is expected in this all too common dissection. There is wide diversity of opinions and practice in regard to this operation; one probable factor is the variety of results obtained by different operators. This analysis serves to remind all surgeons of the completeness and radical na­ture of the operation.A long section deals with the less common mammaplasty and might be better included under the section dealing with plastic surgery.Genito-urinary surgery is covered in the re­maining 275 pages and constitutes a veritable textbook in itself. An innovation is a section dealing with surgery of access to the kidney as distinct from renal surgery itself. Routes and their uses are clearly demonstrated.The remainder of this chapter deals with all the common procedures on each area of in­terest to the urologist. The drawings are done with the same clarity as in previous volumes— the text is concise but adequate and is well co-ordinated with the illustrations, so that it is not necessary to turn to other pages to follow the contents quickly. This volume only serves to emphasize once more the value and completeness of the series; the reviewer has no hesitation in recommending it to all sur­geons.
OPERATIVE SURGERY. Volume 8. Neurosurgery, Eyes, Ear, Nose and Throat. Edited by Charles Rob and Rodney Smith, London, England. 196 pp. Illust. Butterworth & Co. (Canada) Limited, Toronto, 1958. $19.50.
The appearance of Volume 8 completes this monumental work on operative surgery, written throughout with a view to serving the needs of the general surgeon rather than the specialist in any one field. It is therefore understandable that the section on neurosurgery should be abbreviated to a few emergency procedures such as depressed fractures of skull, penetrating brain injuries and extradural and intradural haemorrhage. The inclusion of trigeminal sen­sory-root injection is a little more difficult to appreciate.The second section, dealing with ophthal­mology, includes many procedures which cer­
tainly do not fall within the sphere of interest of general surgeons. The surgery of retinal detachment, surgery of the ocular muscles, and cataract surgery are the province of specialists in ophthalmology in this country.Part Three deals with ear, nose and throat problems. What has been said before applies here too, in that few of the problems discussed will interest the general surgeon and very few are emergency operations. This section, how­ever, will have a great appeal to the specialist in this field and perhaps as a reference work for students at the resident level.The same concise format is followed through­out as in the previous seven volumes. The illustrations are helpful and accurate and point up the essential features of the subjects. The style is entirely delightful and this volume should be of special interest to workers in these particular fields.
BASES PHYSIO-BIOLOGIQUES ET PRINCIPES GENERAUX DE REANIMATION (Physio- Biological Bases and General Principles of Re­animation). H. Laborit. 273 pp. Illust. Masson & Cie., Paris, 1958.
Dans ce traite, hauteur expose les principes gerieraux gouvemant la regulation des proces­sus vitaux, de la cellule a l’organisme entier, regulation basee sur l’equilibre physico-chi- mique entre le milieu interieur et le milieu intra-cellulaire. Toute agression est capable de perturber cet equilibre et d’engendrer une serie de reactions dont 1’ensemble revet une forme unique quelles que soient les lesions specifiquement en cause. L’etude de ces per­turbations reactionnelles et les mesures thera- peutiques visant a leur correction font l’objet de l’aggressologie et de la reanimation.La cellule, siege de phenomenes metabo- liques, est le point de depart des changements reactionnels. Consequemment les corrections necessaires devront s’adresser aussi bien a la cellule qu’au milieu interieur qui lui serf d’intermediaire avec le milieu exterieur.La formation d’ions H+ a partir des proces­sus metaboliques intracellulaires, leur mobilisa­tion par le systeme cardio-vasculaire et leur elimination par voies pulmonaire et renale con­stituent l’idee dominante de l’ouvrage. Revue etant faite des phenomenes oxydo-reductifs cellulaires sous leur aspect bioelectrogenetique et biochimique, l’auteur analyse leur regulation en faisant ressortir 1’importance du rejet con­stant du sodium et de la reintegration cellulaire du potassium. La reanimation devra done as­surer la protection des systemes dont dependent la formation et lelimination de l’ion H+: protection des processus metaboliques par apport de substrats oxydables, protection du systeme respiratoire par respiration artificielle, expectoration artificielle, tracheotomie, etc., protection de l’emonctoire renal. Quant au systeme cardio-vasculaire. la protection en sera assuree par l’inhibition de la reaction sympa-
(Continued on page 220)
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PARKE, DAVIS & CO., LTD. T ? ) TORONTO 14, ONTARIO
FOR THE OR TEAM AND THE P A T I EN T . . . S A F E T Y ,  COMFORT,  CONV E NI E NC E
ultrashort-acting intravenous anesthetic sodium
In diagnostic or surgical procedures, surital sodium provides maximum conven­
ience for the surgeon and for the anesthesiologist without sacrificing the safety 
or comfort of the patient, surital sodium offers the OR team and the patient these 
specific advantages: rapid, smooth induction • evenly sustained surgical plane of anesthesia 
prompt, pleasant recovery • laryngospasm and bronchospasm reduced in frequency and severity 
Detailed information on surital sodium (thiamyia! sodium, Parke-Davis) is available on request.
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thique et endocrinienne, par la reduction du 
sodium extracellulaire et la restauration de la 
masse sanguine. Cette protection peut etre 
aidee par les methodes d’inhibition reaction- 
nelle et la reduction des processus metabo- 
liques: une large place est done reservee a 
l’hibernotherapie. Les problemes de la senes­
cence et de la douleur sont abordes a la lumiere 
du concept physiobiologique de la reaction a 
Fagression.
Cette tentative d ’integration de toute la 
physiopathologie dans ce concept unitaire de la 
maladie augure peut-etre une discipline medi- 
cale nouvelle que d ’autres recherches experi- 
mentales et cliniques devront encore eprouver.
Ce volume comporte une bibliographie in- 
ternationale tres vaste et sa forme concise et 
claire en rendent la lecture attrayante.
TO WORK IN THE VINEYARD OF SURGERY.
The Reminiscences of J. Collins Warren (1842- 
1927). Edited by Edward D. Churchill, Harvard 
University, Boston, Mass. 288 pp. Harvard Uni­
versity Press, Cambridge, Mass.; S. J. Reginald 
Saunders and Company, Limited, Toronto, 1958. 
$7.95.
This book is subtitled “The Reminiscences of 
J. Collins Warren (1842-1927)” , but it is very 
much more than the memories of a great mem­
ber of a great family of surgeons of Boston. 
It is the story of the three stages in the de­
velopment of surgery: before anaesthesia,
before antisepsis, and since. J. C. Warren’s 
father performed the historic operation under 
ether at the Massachusetts General Hospital on 
October 16, 1846, when the author was four 
years old. He knew Virchow and Billroth and 
Lister, Paget and Thompson.
There are anecdotes of how money was ob­
tained from John D. Rockefeller, J. P. Morgan 
and Mrs. Huntington to build Harvard Medi­
cal School. He tells of his colleagues Oliver 
Wendell Holmes, Bowditch, President Elliot, 
and Fitz who added the word “appendicitis” 
to medical nomenclature. In the modest 
sketches of the events he witnessed, the men 
he met and the dreams he made come true, 
there is the essence of history.
Dr. Churchill, who has added immeasurably 
to the interest of the original memoirs with 
footnotes and appendices, is the present occu­
pant o f two of J.C.W.’s appointments: 
professor of surgery at Harvard and chief 
surgeon at the Massachusetts General Hospital.
“To W ork in the Vineyard of Surgery”  is 
just about the whole story of surgery, told 
as only an evewitness of those great decades 
could tell it.
THE SURGEON’S TALE. R. G. Richardson. 256 
pp. Illust. George Allen & Unwin Ltd., London, 
1958. 25s.
This book on the evolution of modern sur­
gery was first planned by the publisher for 
the reader with no medical background. But
the author protested that so technical a subject 
demanded a little more than a basic knowledge 
of medicine for adequate comprehension. A 
compromise has resulted in a nice blend of 
story-telling and teaching, with a glossary of 
terms and extensive index of names and sub­
ject matter. Dr. Richardson has achieved a 
book of interest to readers both within and 
without, but perhaps of most value to those 
on the fringe of the surgical profession.
The past 100 years of surgery, from the 
discovery of anaesthesia and antisepsis to open 
heart surgery and the latest attacks on cancer, 
have been traced. The book abounds in stories: 
stories of men whose contributions built sur­
gery, stories of patients made famous by being 
the first to undergo new treatments, stories 
behind the discoveries that led to the biggest 
advances. Operative techniques are described, 
dates are given, and a wealth o f fact has been 
gleaned from all the literature. For, as the 
author says, “Without the past the present is 
largely meaningless and the future cannot be 
divined.”
MILESTONES IN MODERN SURGERY. Edited 
by Alfred Hurwitz, Professor of Surgery, State 
University of New York College of Medicine, 
New York, and George A. Degenshein, Assist­
ant Attending Surgeon, Maimonides Hospital, 
New York. 520 pp. Illust. Paul B. Hoeber, Inc., 
Medical Book Department of Harper & Brothers, 
New York, 1958. $15.00.
Most of this symposium consists of reprints 
of important papers which have appeared in 
the surgical literature, together with a com­
mentary on their authors. Eleven surgical 
themes ranging from haemostasis and anaes­
thesia to cardiovascular surgery are involved, 
and in each case a few key papers are repro­
duced in part or in whole.
The selection ranges from Ambroise Pare 
and Spencer Wells on haemostasis to Matas, 
Carrel, Souttar and Gross on cardiovascular 
surgery. Fleming, Kocher, Halsted, Bassini, 
Billroth, Wangensteen and others are repre­
sented, and the book closes with an essay by 
Dunphy on changing concepts in cancer sur­
gery, and two recent papers on the extracor­
poreal circulation and transplantation o f kid- 
nev. The whole book constitutes a good survey 
of important topics in the development of 
modern surgery.
LEHRBUCH DER CHIRURGIE (Textbook of 
Surgery). Edited by H. Hellner and others. 
1112 pp. Illust. 2nd ed. Georg Thieme Verlag, 
Stuttgart, W. Germany; Intercontinental Medical 
Book Corporation, New York, 1958. $20.00.
In 1957, the first edition appeared of a text 
on surgery with contributors from many Ger­
man and Swiss university centres. Within 18 
months of this first edition, a second one has 
been found necessary; this suggests two things, 
that the text has been very well received in 
German-speaking quarters and that the team
January 1959 BOOKS RECEIVED 221
headed by Hellner, Nissen and Vossschulte is 
determined to keep the work up to date. In 
their preface the authors point to the fact that 
anatomical boundaries of surgery have now 
been reached, and advances will be dependent 
on findings in applied physiology. They have 
therefore laid stress on applied physiology and 
functional pathology in their text, with exclu­
sion of anatomical detail and details of surgical 
techniques. The result is a readable and up- 
to-date text. That the world literature has been 
carefully studied is indicated in particular by 
the chapter on cardiac surgery by Koncz, in 
which Canadian and American work receive 
due consideration. Any German-speaking physi­
cian looking for a one-volume review of the 
whole of surgery should find his requirements 
met by this beautifully produced and well 
illustrated German text.
ALLGEMEINE UND SPEZIELLE CHIRUR-
GISCHE OPERATIONSLEHRE (Textbook of
General and Special Operative Surgery. Volume
I, Parts I and II). Edited by Gerd Hegermann,
Erlangen. 420 and 747 pp. Illust. 2nd ed.
Springer-Verlag, Berlin, W. Germany, 1958.
DM. 496 (Parts I and II).
A ten-volume set on surgery was published 32 
years ago, after the First World War, by 
Professors Kirschner and Nordmann. At that 
time it caused a great sensation because it was 
the first such large publication in the general 
medical and surgical field. Today, three decades 
later, the first and second volumes of Dr. 
Kirschner’s surgical work have been re-edited 
by Dr. Gerd Hegermann, professor of surgery 
at Erlangen and issued in a considerably 
revised form.
During these decades every branch of sur­
gery, as well as its fundamental tenets, have 
altered. Not only concepts of narcosis, anti­
sepsis, and surgical techniques, which ap­
peared modern in Dr. Kirschner’s first edition 
and were based on the experiences of the First 
World War, have changed significantly, but 
also their fundamentals. Altered as well are 
normal pathological anatomy, physiology, and 
physiological chemistry. Hegermann has re- 
edited the first two volumes of this work on 
a new basis. The two volumes deal with 
general surgery. The first deals with the most 
recent developments in plastic surgery, neuro­
surgery, bone surgery, and other special 
branches of surgery. The second volume dis­
cusses general and local anaesthesia, bums, 
haemorrhage, transfusions, surgical infections, 
shock, thrombosis, and the dangers of surgical 
interference. Both volumes are augmented by 
very attractive, intelligible new illustrations, 
whose execution far surpasses that of the first 
edition.
Hegermann cites in the foreword the prin­
ciple which Kirschner had expressed in the first 
edition, namely that the surgeon ought to 
operate not on what is technically operable 
but on what may and must be operated upon.
TUMOR SURGERY OF THE HEAD AND NECK.
Robert S. Pollack, Clinical Instructor in Surgery, 
Stanford University School of Medicine, San 
Francisco, California. 101 pp. Illust. Lea & 
Febiger, Philadelphia; The Macmillan Company 
of Canada Limited, Toronto, 1957. $5.00.
In this concise handbook, the author takes for 
granted that his readers have achieved basic 
surgical knowledge and are competent to per­
form a standard radical neck dissection. He 
then describes briefly but accurately most of 
the other routine surgical procedures utilized 
in the management of oral cancer, carcinoma 
of the larynx, salivary gland lesions, and thy­
roid carcinoma. The operations are clearly 
illustrated by line drawings. The indications 
for surgical treatment and/or irradiation are 
discussed in a very sensible fashion, indicating 
that the author takes a reasonable and humane 
position in regard to the respective roles of 
these types of treatment.
Although this book does not claim to present 
anything new or original, it certainly succeeds 
in giving an accurate summary of a small but 
important branch of surgical care.
Books R eceived
Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues.
Atlas of Technics in Surgery. John L. Madden, 
New York Medical College, with 62 contributing 
authors. 648 pp. Illust. Appleton-Century-Crofts, 
Inc., New York, 1958.
Leistungen und Ergebnisse der Neuzeitlichen 
Chirurgie. Emil K. Frey zum 70. Geburtstag
(Achievements and Results in M odem Surgery. 
Dedicated to Emil K. Frey on his 70th Birthday). 
339 pp. Illust. Georg Thieme Verlag, Stuttgart, W. 
Germany; Intercontinental Medical Book Corpora­
tion, New York, 1958. $20.00.
Management of Abdominal Operations. Edited 
by Rodney Maingot. 2nd ed. Vol. II. 1326 pp. 
Illust. The Macmillan Company, New York; Brett 
Macmillan Ltd., Toronto, 1957. $32.00.
The Management of Emergencies in Thoracic 
Surgery. John Borrie, University of Otego Medical 
School, New Zealand. 340 pp. Illust. Appleton- 
Century-Crofts, Inc., New York, 1958.
Notes de Techniques Chirurgicales de la Presse 
Medicale (Notes on Surgical Techniques from La 
Presse Medicale. Collected by Lucien Leger. 318 
pp. Illust. Masson et Cie, Paris, 1958. 3.800 Fr. fr.
Treatment of Breast Tumors. Robert S. Pollack, 
Stanford University College of Medicine, San Fran­
cisco, and others. 147 pp. Illust. Lea & Febiger, 
Philadelphia; The Macmillan Company o f Canada 
Limited, Toronto, 1958. $6.00.
(Continued on page 222)
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Head Injuries: Mechanisms, Diagnosis and Man­
agement. E. S. Gurdjian and J. E. Webster, Wayne 
State University College of Medicine, Detroit. 482 
pp. Illust. Little, Brown and Company, Boston and 
Toronto, 1958. $14.00.
Crusader Undaunted. Dr. J. G. Geiger, Private 
Physician to the Public. Max S. Marshall, Univers­
ity of California School of Medicine, San Francisco. 
246 pp. The Macmillan Company, New York; 
Brett-Macmillan Ltd., Toronto, 1958. $3.50.
Treatment of Cancer and Allied Diseases. 
Volume 1: Principles of Treatment. Edited by 
George T. Pack, Cornell University Medical Col­
lege, and Irving M. Ariel, New York Medical Col­
lege New York. 646 pp. Illust. 2nd ed. Paul B. 
Hoeber, Inc., Medical Book Department of Harper 
& Brothers, New York, 1958. $22.50.
Rehabilitation of the Hand. C. B. Wynn Parry, 
Specialist in Physical Medicine, Royal Air Force, 
assisted by N. R. Smythe and L. E. Baker, with 
contributions from D. A. Brewerton and D. Brooks. 
273 pp. Illust. Butterworth & Co. (Canada) 
Limited, Toronto, 1958. $9.00.
Cold Injury. Transactions of the Fifth Confer­
ence, March 10-15, 1957. Edited by M. Irene 
Ferrer, Columbia University College of Physicians 
and Surgeons, New York. 341 pD. Illust. Josiah 
Macy, Jr. Foundation, New York, 1958. $5.95.
Lesions of the Lower Bowel. Raymond J. Jack- 
man, Mayo Foundation, Graduate School, Univers­
ity of Minnesota, Rochester, Minn. 347 pp. Illust. 
Charles C Thomas, Springfield, 111.; The Ryerson 
Press, Toronto, 1958.
Electrolyte Changes in Surgery. Kathleen E. 
Roberts, Stanford University College of Medicine, 
San Francisco, Parker Vanamee, and J. William 
Poppell, Cornell University College of Medicine, 
New York. 113 pp. Illust. Charles C Thomas, 
Springfield, III; The Ryerson Press, Toronto, 1958.
Allgemeine und Spezielle Chirurgische Opera- 
tionslehre: Zweite Auflage, Erste Band, Teil II. 
(Textbook of General and Special Operative Sur­
gery: Second Edition, First Volume, Part II). Gerd 
Hegermann. Edited by N. Guleke and R. Zenker. 
747 pp. Illust. Springer-Verlag, Berlin, Goettingen, 
Heidelberg, W. Germany. 1958. DM 496.— for 
Part I and II.
Fortschritte der Kiefer- und Gesichts-Chirurgie. 
Ein Jahrbuch. Band IV. (Advances in Facio-Maxil- 
lary Surgery. A Year Book. Vol. IV.) Karl Schu- 
chardt, Hamburg University. 441 pp. Illust. Georg 
Thieme Verlag, Stuttgart; Intercontinental Medical 
Book Corporation, New York, 1958. $29.55.
Operative Surgery. Vol. 8. Neurosurgery, Eyes, 
Ear, Nose and Throat. Edited by C. Rob, St. 
Mary s Hospital, London, England and R. Smith, 
St. George’s Hospital, London, England. 196 pp. 
Illust. Butterworth & Co. (Canada) Limited, To­
ronto, 1958. $21.50.
RECENT BUTTERWORTH BOOKS
MODERN TRENDS IN SURGICAL MATERIALS
Edited by Leon Gillis, F.R.C.S., Consultant Surgeon,
Queen Mary’s (Roehampton) Hospital, London.
Presents the surgeon with guidance in the choice and use of materials and invites further research 
in this ever-widening field.
266 pages, 96 illustrations $14.50
RADIOISOTOPE TECHNIQUES IN CLINICAL RESEARCH AND DIAGNOSIS
by N. Veall, Guy’s Hospital, Research Fellow, and 
H. Vetter, Radioisotopes Laboratory, 2nd Medical University Clinic, Vienna. 
Fundamental principles of isotope methods, instrumentation and clinical applications are fully 
covered.
404 pages, 74 illustrations $10.00
REHABILITATION OF THE HAND
by C. B. Wynn-Parry, M.B.E., D.M., D.Phys. Med.,
Specialist in Physical Medicine, Royal Air Force.
The first book of its kind, dealing exclusively and exhaustively with the after-care and rehabilita­
tion of the hand in every kind of disability, whether due to injury, deformity or disease.
273 pages, 148 illustrations $9.00
BUTTERWORTH & CO. (CANADA) LIMITED
1.367 Danforlh Avenue, Toronto 6, Ontario
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It is our policy to consult surgeon 
before soliciting patient
Specializing on light 
D u ra l M e ta l  and  
English W illo w  limbs 
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straps.
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cessful method in fitting 
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C ata logue and 
demonstration 
given  on request.
Surgeons m ay rest 
assured th a t patients 
re fe rred  to  us w ill be 
fitted  b y  fu lly  qualified 
fitters , certified  by the 
American Board for 
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such as q uad rila te ra l 
sockets, etc., and that 
techniques w ill be kept 
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the New York Univer­
s ity  P o s t-G ra d u a te  
M edica l School and 
o ther institutions.
J .  E .  HANGER OF CANADA Limited
Head O ffice  established 1861
38 Camden Street, TORONTO  
Phone EM. 4-5797




I m p o r t a n t  a s  a h e m o s t a t
in t h e  d e l i v e r y  r o o m
Parenogen
f i b r i n o g e n  r e p l a c e m e n t  t h e r a p y
When pregnancy is complicated by severe 
uncontrollable hemorrhage associated with a 
deficiency of fibrinogen and the failure of the blood 
to clot, immediate fibrinogen replacement is 
indicated. In all cases of abruptio placentae a plasma 
fibrinogen level of less than 50 mg.% is critical.
When fibrinogen levels fall below 100 mg.% 
in drastic thoracic surgery, pancreatic surgery and 
other extensive surgical procedures, the administration 
of Parenogen should be seriously considered.
Parenogen is derived from normal human plasma, 
and is provided as a dried product for intravenous 
use. The dry material is stable under refrigeration 
for five years.
Parenogen is indicated as a parenteral 
hemostat whenever pregnancy is complicated 
by afibrinogenemia as in:
• severe premature separation of the placenta
(abruptio placentae)
• amniotic fluid infusion of embolism




Available in one gram kits with diluent, reconstitution 
needle and administration set.
CUTTER
C U T T E R  L A B O R A T O R I E S  I N T E R N A T I O N A L
106 11th Avenue, S. E., Calgary, Alberta
For deta iled information 
a s k  y o u r  C u t t e r  m an
o r  wr ite  to  Dept.  9 - 4 8 A EARL H. M A Y N A R D , 207 Main Street So., W eston ,  Ontario
